














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Typical Characteristics r,-z2sc.vec=5v

Parameter ‘Symbol | Typ. | Units | Test Conditions Fig. | Note

Resistance {Input-Qutput} Riz0 1012 Q1  |iV).p =500 Vdc 3,13

Capacitance (Input-Output) Ci-o e pF f=1MHz 3,13

Input-Input Insulation ] 45% Relative Humidity, V|_=500 Vdc 11
e 1-1 0.5 nA - :

Leakage Current ? t==5s.

Resistance (Input-Input; Ri 1012 Q V)1 =500 vde 1

Capacitance {Input-Input) G- .55 pF f=1MHz 11

Propagation Delay Time of tELH 35 ns | R =510Q, C_= 15pF, 6 3.7

Enable from Vgy to VgL =13 mA Vg =3V, VgL =0V

Propagation Delay Time.of * tEHL 35 ns 6 3,8

Enable from Vg to Vgy -

Output Rise Time (10-90%) ty 30 ns | R_=5100, C_ = 15pF,

Qutput Fall Time (9J-10%) t 24 ns | h=13mA 3

Input Capacitance Cy 60 pF f=1 MHz, V)=0, PINS1t020r5to 6

1.

[

IS

o

(=

~N

NOTES:

Bypassing of the power supply line is required, with a 0.01 uF ceramic disc
capacitor adjacent to each isolator. The power supply bus for the isola-
tor(s) should be separate from the bus for any active loads, otherwise a
larger value of bypass capacitor (up to 0.1 uF) may be needed to suppress
regenerative feedback via the power supply.

. Derate linearly at 1.2 mA/°C above T = 100°C.

Each channel.

. Device considered a two terminal device: pins 1 through 8 are shorted

together, and pins 9 through 16 are shorted together.

The tp 1y propagation delay is measured from the 6.5 mA point on
the trailing edge of the input pulse to the 1.5 V point on the trailing
edge of the output pulse.

. The tp; y propagation delay is measured from the 6.5 mA point on

the leading edge of the input pulse to the 1.5V point on the leading
edge of the output pulse.

The tg) y enable propagation delay is measured from the 1.5 V point
on the trailing edge of the enable input pulse to the 1.5 V point on the
trailing edge of the output pulse.

1

1

©

o

The tgy, enable propagation delay is measured from the 1.5 V point
on the leading edge of the enable input pulse to the 1.5 V point on
the leading edge of the output pulse.

CMy, is the maximum tolerable rate of rise of the common mode
voltage to assure that the output will remain in a high logic state (i.e.
Vout>2.0V).

. CM__ is the maximum tolerable rate of fall of the common mode

voltage to assure that the output will remain in a low logic state (i.e.
Voyr<0.8 V).

. Measured between adjacent input leads shorted together, i.e. between

1, 2 and 4 shorted together and pins 5, 6 and 8 shorted together.

. No external pull up is required for a high logic state on the enable

input.

. Measured between pins 1 and 2 or 5 and 6 shorted together, with

pins 10 through 15 shorted together.

6
5
-

> Vee=55V
| Ta= 25°C
I
2 Ry
2 5108
>
2 3
2 1k
5
< 2 aka
o
>

1 O

0

1 2 3 4 5 6 7

Ig— INPUT DIODE FORWARD CURRENT—mA

Figure 1. Input-Output Characteristics

-55°C
26
panll +25°C
24 yi
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1.0
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11— INPUT CURRENT— mA

Figure 2. Input Characteristics.
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fon— HIGH LEVEL OUTPUT CURRENT— pA

Veo=55V
V=565V

Ve=20V
= 250 uA

™~

g

\\

5 35 65 95

Ta— TEMPERATURE-°C

Figure 3. High Level Output Current

INPUT

MONITORING O—
NODE

h—

PULSE

GENERATOR
2o = 508
1y =5ns

470

125

vs. Temperature.

1 N 16 5V
2 15

; Veo T
3 N 14 é
a5 W 3R
4 ¥ 13 OUTPUT Vo

O MONITORING
5 122 0014F NODE
[~ BYPASS

6 1 1

&LD" Ror
N L6no 1o
8 1o

*Cy INCLUDES PROBE AND STRAY WIRING CAPACITANCE

140
» 120
2
]
: Vep=8Y
- 100 H=13mA
a RL=5100
g Y
= 80
5 teat /'
g 60 4)"'
s
E' M;/ ‘(lpm
& 40 Lo
20
-65  -25 5 35 65 95 125

Ta— TEMPERATURE-°C

Figure 4. Propagation Delay vs.
Temperature.

— — ——1;=13mA

OUTPUT |
Vo

Figure 5. Test Circuit for tpyy_ and tp 4.

PULSE
GENERATOR o INPUT Ve
2o = 500 MONITORING NODE
ty =86ns
! w 16 +5V
13mA 2 15
e | Vee !
T \:‘ , ;’RL OUTPUT V,
o
4 ! B -0 MONITORING
T NODE
5 12 |0.014F
BYPASS
6] ) "
<CL*
71 L_6ND_J10
8 1o

*C INCLUDES PROBE AND STRAY WIRING CAPACITANCE

INPUT
Ve

OUTPUT
Vo

Figure 6. Test Circuit for tgy_and tg y.
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1 " 16 +5V

14 51002

| oo1.F  NODE
[~ BYPASS

0
3l

N0 o
_| -
m\\

g

5

@
©

Vem
@)=

PULSE GEN.

OUTPUT Vo
O MONITORING

— — — — 50V
o/ \
ov

SWITCH ATA: |, =0
5V

Vo V
— — — — —V( (min.)

\/—CMH
SWITCH AT B: ) = 10mA
o Vo(max)
Vo /\
oM,

0.5v

Figure 7. Test Circuit for Common Mode Transient Immunity and Typical Waveforms.

PART NUMBERING SYSTEM
Class B Product

Commercial Product

HCPL-1930 HCPL-1931
Vee Vout
+5.5V +2.6V
o [}
1000
1 16—
2 15
—z 14
2002
—4 13 AN—
1002
\— s 12
2009
6 1 —A
SR 0.01F
-4 —q7 10
ViN —
+5.0V +[ —8 of—
_L Ta = +125°C

CONDITIONS: 1;=30mA
Io=10mA
Vee=55V

Figure 8. Burn In Circuit

MIL-STD-883 CLASS B TEST PROGRAM

Hewlett Packard's 883B Optocouplers are in compliance
with MIL-STD-883, Revision C. Deviations listed below are
specifically allowed in DESC drawing 81028 for an H.P.
Optocoupler from the same generic family using the same
manufacturing process, design rules and elements of the
same microcircuit group.

Testing consists of 100% screening to Method 5004 and
quality conformance inspection to Method 5005 of MIL-
STD-883. See the pages of this section entitled Hermetic
Optocoupler MIL-STD-883 Class B Test Program for details
of this test program.

HCPL-1931 Clarifications:
1. 100% screening per MIL-STD-883, Method 5004 constant
acceleration — Condition A not E.

. Quality Conformance Inspection per MIL-STD-883,
Method 5005, Group A, B, C, and D.
Group A — See table on next page for specific electrical
tests.
Group B — No change.
Group C — Constant Acceleration — Condition A not E.
Group D — Constant Acceleration — Condition A not E.
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GROUP A

Subgroup 1 LTPD
*Static tests at Ta = 25°C — lgn, Yo, Vi, loews Icow e, Ve VEL, Vi, -0 2
Subgroup 2 . 3
*Static tests at Ta = +125°C — lon, Vou. Vi, locH, teew: EL Ve, VEL VR
Subgroup 3 5
*Static tests at To =-55°C — Ign, Vou. Vi, IcoHs ool feL. Vens VEL VR
Subgroup 4, 5, 6, 7 & 8 — These subgroups are non-applicable to this device type.
Subgroup 9 2
*Switching tests at Ty = 25°C — tp_ . tpHL, CMi and CMy
Subgroup 10 3
Switching tests at T =+125°C

Symbol Max. Units Test Conditions

tpLH 140 ns I = 13mAdc, R = 5100}, C = 50pF

tPHL 120 ns J) = 13mAde, R = 5104, C = 50pF
Subgroup 11 5
Switching tests at Ty =-55°C

Symbol Max. Units Test Conditions

tpLH 140 ns Iy = 13mAdec, R = 5101}, C|_= 50pF

tpHL 120 ns 1} = 13mAdc, Ry = 5104}, C = 50pF

*Limits and conditions per Electrical Characteristics Table.




(b HEWLETT
PACKARD

LOW INPUT CURRENT,
HIGH GAIN, HERMETICALLY | HCPL-5701
SEALED OPTOCOUPLER

HCPL-5700

(883B)

TECHNICAL DATA JANUARY 1986

Schematic 9.40 10.370) Qutline Drawin
50 0390 T
8 7 6 5 58 {0. ’1
ch WP yyww—| - DATE CODE ‘
US.A. TYPE 3.1:;/' lAOkJZO) 0,18 {0.007)
- l lec XXXXXXXXX—] NUMBER . 033 0073
P (HCPL-5700)
ANODE o oin LA {6701/883B) l l
ONE
-, T2 3 4 95110020 t
* - o g MIN.  3.81(0,160)
_ Yo MAX.
CATHODE
3
PIN o Ne 1 18 Vee
ONE
ANODE 2[%, [17 nC
"/
5
GND 0.51 fe | 281 CATHODE 3] l6 vo
10,020} (6.150)
MAX.
MIN, e aff 5 GND
228 (0.90}
280 {070 DIMENSIONS IN MILLINETERS AND {INCHES)|

o HERMETICALLY SEALED 8 PIN DUAL IN-LINE
PACKAGE

o PERFORMANCE GUARANTEED OVER -55°C TO
+125°C AMBIENT TEMPERATURE RANGE

e MIL-STD-883 CLASS B TESTING

e 6N138, 6N139 AND 6N140A OPERATING
COMPATIBILITY

e LOW INPUT CURRENT REGUIREMENT — 0.5 mA

e HIGH CURRENT TRANSFER RATIO —
1500% TYPICAL

e LOW OUTPUT SATURATION VOLTAGE —
0.11 VTYPICAL

e 500 Vdc WITHSTAND TEST VOLTAGE

e HIGH COMMON MODE REJECTION

e LOW POWER CONSUMPTION

* HIGH RADIATION IMMUNITY

Description

The HCPL-5700 and 5701 units are hermetlcally sealed,
low input current, high gain optocouplers. The products
are capable of operation and storage over the full military
temperature range and can -be purchased as either a
standard product (HCPL-5700) or with full MIL-STD-883
Class Level B testing (HCPL-5701). Both products are in
eight pin hermetic dual in-line packages.

Each unit contains an AlGaAs light emitting diode which is
optically coupled to an integrated high gain photon detec-
tor. The high gain output stage features an open collector
output providing both lower output saturation voltage and

MILITARY/HIGH RELIABILITY SYSTEMS
e TELEPHONE RING DETECTION
¢ MICROPROCESSOR SYSTEM INTERFACE
® EIA RS-232-C LINE RECEIVER
o LEVEL SHIFTING
¢ DIGITAL LOGIC GROUND ISOLATION
e CURRENT LOOP RECEIVER
e ISOLATED INPUT LINE RECEIVER
e SYSTEM TEST EQUIPMENT ISOLATION
e PROCESS CONTROL INPUT/OUTPUT ISOLATION

higher signaling speed than possible with conventional
photo-darlington optocouplers.

The supply voltage can be operated as low as 2.0 V with-
out adversely affecting the parametric performance.

The HCPL-5700 and HCPL-5701 have a 200% minimum
CTR at an input current of only 0.5 mA making them ideal
for use in low input current applications such as MOS,
CMQOS, low power logic interfaces or line receivers. Com-
patibility with high voltage CMOS logic systems is assured
by the 18 V Vcc, Von current and the guaranteed maxi-
mum output leakage current at 18 V. The shallow depth
and small junctions offered by the IC process provides
better radiation immunity than conventional phototransistor
optocouplers.

Upon special request, the following device selections can
be made: CTR minimum of 300% to 600% at 0.5 mA, lower
drive currents to 0.1 mA, and lower output leakage current
levels to 100 uA.
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Recommended Operating Absolute Maximum Ratings

Condltlons Storage Temperature ..................... —65°C to +150°C
Operating Temperature ................... -55°C to +125°C
Parameter Symbol | Min. | Max. | Units Lead Solder Temperature ................... 260°C for 10 sec.
Input Voltage, Low VEL 0.7 vV (1.6 mm below the seating plane)
Level OUutPUt CUITENE IO v vite et e e eneneneenannes 40 mA
Output Voltage Vo . —=0.5Vto20VlI
a;lge;ageev:;put Current IFH 08 5 mA Supply Voltage VeG «vvvvvvviininiiiiniiniinns —-0.5 to 20 VI
Output Power Dissipation ...........ccoevvveenennnn 50 mwi2i

Supply Voltage Vec (201 18 v Peak Input Current ........

Reverse Input Voltage, VR

EleCtrlcal CharaCterIStiCS Ta=-55°C to 125°C, unless otherwis.e specified

Parameter Symbol | Min. | Typ.* | Max. | Units Test Conditions Fig. Note
200 1500 % lp=05mA,Vo=04V, Vocc =45V 3
Gurrent Transfer Ratio CTR 200 | 1000 % IF=16mMA,Vo=04V, Voo =45V 3
200 500 % le=5mA, Vo =04V, Vcc=45V
0.1 0.4 Vv l[F=05mA lo=10mA Ve =45V
Logic Low Output Voltage Vou 013 04 v [F=16mA, lo=32mA Vcc=45V 2
0.16 04 v IF=50mA,lo=10mA,Vcc =45V
Logic High Output Current loH 0.001 250 nA VE=07V,Vo=Vee =18V
Logic Low Supply Current Icou 1.0 2.0 mA | IF=16mA,Vcc =18V 4
L.ogic High Supply Current lceH 0.001 75 pA Jp1=0, Vg =18V
input Forward Voltage Ve 1.0 1.3 1.6 \ g = 1.6 mA, Ta=25°C 1
vop“u;gﬁeeverse Breakdown BVa 5 17 =10 uA
Input-Qutput Insulation 10 10 uA 45% Relative Hilmidity, Ta=25°C 4,5
L.eakage Current t =5 sec, V-0 = 500 Vdc
Propagation Delay 17 185 us IF=05mA RL=47 ki), Vec =8V 78
;‘t"(‘;u‘tg Logic High tPLH 14 | 115 | us | F=16mA RL=22k0,Veo=5Y 78
8 60 us IF=50mA, RL=680 0, Vec=5V 78
Propagation Delay 10 185 us IF=086 mA RL=47 k, Vcc =5V 78
I““gu“gl';t"gi" Low towL 5 | 80 | us | lF=16mA RL=22KA Voc=5V 7.8
12 us lg = 5.0 mA, RL=680 (), Vcc =5V 7.8
Common Mode Transient Je=0,RL =22k
Immanty ;\J{Loglc High JcMul | 500 | 22000 VIkS | Vol = 50 Vo Voo =50V, Ta=25C o10| 5.8
Gommon Mode Transient [— RL=2.
L";%;’g'?; ::ft'-"g‘c Low ICML] | 500 | =1000 Vs K/cn: | irg{; v,:p. \fci k=Qs,o V, Ta=25°C 910 7.8

*All typical values are at Vcc =5V, Ta =25°C.

Typical Characteristics r.-z2sc vec=5v

Parameter Symbol Typ. Units Test Conditions Fig. Note
Resistance (Input-Qutput) Ri-0 1012 0 V-0 = 500 Vdc g9
Gapacitance Uinput-Output) Cr-0 2.0 pF f=1MHz 9
Temperature Coefficient AVF mv/ —
of Forward Voltage ATA -15 °C IF =16 mA
thput Capacitance Cin 15 pF =1MHz, VF = 0

NOTES:
1. GND Pin should be the most negative voltage at the detector side. Keeping Voo

N

CM)_is the maximum tolerable common mode transient such that the output will

wN

ow

. Thisisa
. CMy is the

as low as possible, but greater than 2.0 V, will provide lowest total I over
temperature.

. Output power is collector output power plus one half of total supply power.
. CURRENT TRANSFER RATIO is defined as the ratio of output collector current,

lp. to the forward LED input current, I, times 100%.

. Device considered a two-terminal device. Pins 1 through 4 are shorted together

and pins 5 through 8 are shorted together.
y Wi test, not an op i dition.
tolerable mode such that the output will

. remain in a high logic state (i.e. Vg >2.0 V).

remain in a low logic state (i.e. Vg <0.8 V).

. In applications where dV/dt may exceed 50,000 V/us (such as a static discharge) a
series resistor, R, is recommended to protect the detector IC from destruc-
tively high surge currents. The recommended maximum value is

1v
R = 1V __
CC ™ A5 1¢ mA)

®

9. Measured between the LED anode and cathode shorted together and pins 5

through 8 shorted together.
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/ Tp = 25°C

124

URRALLY

If — INPUT CURRENT (mA)

e
H

T TTYT

/""—)

001
1.050 1100 1.150 1200 1.250 1.300 1.350

Vg — FORWARD VOLTAGE (V)
Figure 1. Input Current vs. Forward
Voltage.

Veg = 180V

5
T

A

Vee = 7.0V

NORMALIZED TO: ]
Icc AT Ig = 16 mA
Vee = 18V
Ta = 25°C

Icc — NORMALIZED SUPPLY CURRENT

0.01 1 1 iait Loptrig LoLb iyl
0.1 1.0 10 1

Ig — INPUT FORWARD CURRENT (mA)
Figure 4. Normalized Supply Current

8.0 T S U |
NORMALIZEDTD ] ‘ /MmAx i
E o AT I:V”OSmA 6.0 '“AI—‘WBDM.
: [
= 153, 0 Y1
3 X
c 7 /l/ _mf
£ p— i ETITy
|
g a0 Coomd
2 f "1 1.5 WA
N =1 "1
3 — 10mA
z et !
S ] T
2 b 0.5 mA
1.0 b T !
° 030mA~ | 0.25 mA
o s S -
° ] — —t—]
0 0.4 0.8 1.2 1.6 2.0

Vo — OUTPUT VOLTAGE (V)
Figure 2. Normalized DC Transfer
Characteristics.

I 100E
= - VCC 50V
S F ta=25cC
© I PULSEWIDTH = 50
g -
=1 If = 0.5 mA, By = 4.7k
e " ' -
> = Ie mA, Ry =2 2k™
s F
a v, Ip <50 mA, Ry = 680
2z
Q
=
10K
< E
]
‘i
a
s -
4 L
a
n -
S 0.1 AN B RN S WS A1) b L L1E
- 0.1 1.0 0.0 100

— INPUT PULSE PERIOD (ms)
Figure 5. Propagation Delay to Logic

o

g 25 NORMALIZED TO:
x CTRAT I = 0.5mA
S Ta=25C

o 100 ¢ Vec =45V

2 20 Vo =04V

<

3

o [ ( 5

2z

2

I

g

3 125

a 10

2

&

3 —

£ : 550

I3

g /

z

1

£ o0 wid vl 4o
S Tom (X 1.0 10.0

Ig — INPUT FORWARD CURRENT (mA)
Figure 3. Normalized Current Transfer
Ratio vs. Input Forward

Current.

ST T

54
= —tg = 0.5mA, Ry = 4.7 k2
3 48— m==If = 1.6mA, Ry =220
> wmmw i = 5.0 ARy = 680§
é 42 I
a

36 tPLH g
-4
8§ 5 MA L
g X 7
E] \A
2 e
a /
g 1 /’/ z
&
!. 12 13 L~ \//

d tPHL ™
= L1 -""-‘ 7AN
6 Lo r

-60 -40 -20 0 20 40 60 80 100 120 140

Ta — TEMPERATURE (°C)
Figure 6. Propagation Delay vs.

vs. Input Forward Current. Low vs. Input Pulse Period. Temperature.
25 I _—
PHL Vee =50V
RL=6800 T4 =26°C 0 == —
_ Ry =22k PULSEWIDTH=50us sv pULSE
Ea R =47k f t Vo = o ] BN B
1 BL =47k 0=
% PLH L tte=6ns [T 1 8 +5V
fr} = 15V =100 He
a 15 \ Ry = 2.2 kQ =y tPULSE = 50 us|
2 ——
F o ] - oL 2 7 Ry
= PHL
= LN %
g N\ Ry =680 %2 fp=—— 3 6 Vo
2 |
0 —_——
T \\ o I MONITOR A "
s \:Q —==% C,= 15pF
=1
— 10002 LR
0 15V ==
0 1 2 3 4 5 —— —
Vou
Ig — INPUT FORWARD CURRENT (mA) [pp—
Figure 7. Propagation Delay vs. Input Figure 8. Switching Test Circuit
Forward Current.
7 10K
Kl
AR — z
X Rec* w
Vem 50V -—=——= tr, tf= 80 ns l 1 " wv
= K
&
N s R g cML CMH
s g
: 100
3 6 Vo
A 8
oy g
2
Vo — 5V a 5 S Veg =5V
N— = 2 10 lrp = 1.6 WA
SWITCH AT A: Ig= OmA Ver T 3 Ry, =22k
cf Ta =25'C
+ Vem § ’ l
— o 1
Vo . S — v, @ 0 200 400 600 800 1000 1200
SWITCH AT B: Ig = 1.6 mA L
PULSE GEN. = Vcm — COMMON MODE TRANSIENT AMPLITUDE (V)

Figure 9. Test Circuit for Transient Immunity and Typical Waveforms

*See Note 8

Figure 10. Common Mode Transient
Immunity vs. Common
Mode Transient Amplitude
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MIL-STD-883 CLASS B TEST PROGRAM PART NUMBERING SYSTEM

Hewlett-Packard’'s HCPL-5701 optocoupler is in com- Commercial Product Class B Product

pliance with MIL-STD-883, Revision C. Testing consists of

100% screening to Method 5004 and quality conformance HOPL-5700 HOPL-5701
inspection to Method 5005. Details of these test programs Vee +18 V
may be found in the hermetic optocoupler product qualifi- Voc + 1.4V
cation section of Hewlett-Packard’s Optoelectronics
Designer’s Catalog 1985. 1 8
See table below for specific electrical tests. 2 7 T 001 kF
+| l_ AAA A
] Vin ! 100 2 TYP. 8 © 100 2 TYP.
17V 4 5
= =

CONDITIONS: If = 5 mA
Ip =10mA Ta = +125°C

Figure 11. Operating Circuit for Burn-In and Steady State Life

Tests
GROUP A — ELECTRICAL TESTS
LTPD
Subgroup 1
*Static tests at Ta = 25°C — lon, VoL, IccL, lcoH, CTR, Vr, BVR and li.g 2
Subgroup 2
*Static tests at Ta = +125°C — loH, VoL, lcet, lccH, BVR and CTR 3
Symbol Min. Max, Units Test Conditions
Ve 1.8 \ =16 mA
Subgroup 3
*Static tests at TA =-55°C — loH, VoL, lcct, lcecn, BVR and CTR 5
Symbol Min, Max. Units Test Conditions
Ve 1.8 v =16 mA
Subgroup 4,5,6,7 and 8
These subgroups are not applicable to this device type.
Subgroup 9
"Switching tests at TA =25°C~ tpLH1: teHLT: tPLH2: tPHL2: tPLHSi tpHLa CMy,; and CML 2
Subgroup 10
’Switching tests at TA =+4+126°C — tDLH], tPHL'I- tPLH2- tPHLQv tPLH3v tPHL3 3
Subgroup 11
“Switching tests at Ta =~55°C = tp_ 1, tpyiy, tpLH2, trHL2) teLHe: tPHLs 5

*Limits and conditions per Table II.
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DUAL CHANNEL
() R LOW INPUT CURRENT, | HCP->7%9
PACKARD | | HIGH GAIN, HERMETICALLY | (ss3B)
SEALED OPTOCOUPLER
TECHNICAL DATA JANUARY 1986
Schematic 9.40 {0.370) Outline Drawing ;
. 550 (0390 ] 711 10.280)
n 8 8 7 6 5 7.88 (0.310}
OVee
| 0aTE copE
" \:Jy;v:ﬂ 813 (0.320)
o, X000 NomBER MAX. s30T
Vor o LA Aty
| AT W 051 (0.020) _
MV 381 (01500
_'F.Z_ _'“i PiN —_ ANODE 1 1] 12 vee
i //" _gv"z o CGATHODE 1 z[‘}r 17 Voy
Via 051 _.H__ [ CATHODE 2 3[|5 7 6 Vox
4 5 i 228 (0.90) (%EO,‘ oo 2 4] o ce
; oo Za0 @110, DIMENSIONS IN MILLIMETERS AND (INCHES)
Features Appllcatlons

o HERMETICALLY SEALED 8 PIN DUAL IN-LINE
PACKAGE

o PERFORMANCE GUARANTEED OVER -55°C TO
+125°C AMBIENT TEMPERATURE RANGE

* MIL-STD-883 CLASS B TESTING

e HCPL-2730/2731 AND 6N140A OPERATING
COMPATIBILITY

e LOW INPUT CURRENT REQUIREMENT — 0.5 mA

e HIGH CURRENT TRANSFER RATIO —
1500% TYPICAL

o LOW OUTPUT SATURATION VOLTAGE —
0.11 VTYPICAL

° 500 Vdc WITHSTAND TEST VOLTAGE
e HIGH COMMON MODE REJECTION
e LOW POWER CONSUMPTION

e HIGH RADIATION IMMUNITY

Description

The HCPL-5730 and HCPL-5731 units are dual channel,
hermetically sealed, low input current, high gain opto-
couplers. The products are capable of operation and
storage over the full military temperature range and can be
purchased as either a standard product (HCPL-5730) or
with full MIL-STD-883 Class Level B testing (HCPL-5731).
Both products are in eight pin hermetic dual in-line
packages.

Each unit contains two independent channels, consisting
of an AlGaAs light emitting diode optically coupled to an
integrated high gain photon detector. The high gain out-
put stage features an open collector output providing both

MILITARY/HIGH RELIABILITY SYSTEMS
o TELEPHONE RING DETECTION
o MICROPROCESSOR SYSTEM INTERFACE
e EIA RS-232-C LINE RECEIVER
o LEVEL SHIFTING
o DIGITAL LOGIC GROUND ISOLATION
o CURRENT LOOP RECEIVER
o ISOLATED INPUT LINE RECEIVER
o SYSTEM TEST EQUIPMENT ISOLATION
o PROCESS CONTROL INPUT/OUTPUT ISOLATION

lower output saturation voltage and higher signaling
speed than possible with conventional photo-darlington
optocouplers.

The supply voltage can be operated as low as 2.0 V with-
out adversely affecting the parametric performance.

The HCPL-5730 and HCPL-5731 have a 200% minimum
CTR at an input current of only 0.5 mA making them ideal
for use in low input current applications such as MOS,
CMOS, low power logic interfaces or line receivers. Com-
patibility with high voltage CMOS logic systems is assured
by the 18 V Vcc, VoH current and the guaranteed maxi-
mum output leakage current at 18 V. The shallow depth
and small junctions offered by the IC process provides
better radiation immunity than conventional phototransistor
optocouplers.

Upon special request, the following device selections can
be made: CTR minimum of 300% to 600% at 0.5 mA, lower
drive currents to 0.1 mA, and lower output leakage current
levels to 100 pA.
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Recommended Operating

Absolute Maximum Ratings

conditions Storage Temperature ............... -65°C to +150°C
- Operating Temperature ............. —-55°C to +125°C
Parameter Symbol | Min. | Max. | Units Lead Solder Temperature ............ 260°C for 10 sec.
!npu: Vo't?lge’h Low ) VFL 0.7 v (1.6 mm below the seating plane)
Level (Each Channe Output Current lo (Each Channel) .............. 40 mA
Average Input Current P | OS5} 5 | mA Output Voltage Vo (Each Channel) ..... ~0.5V to 20 V(1]
High Level (Each Channel) Supply Voltage VEC vvvvvvnevnernennnnn. —0.5 to 20 V(1]
Supply Voltage Vee 20| 18 \ Output Power Dissipation (Each Channel) 50 mwI2]
Peak Input Current (Each Channel) .............. 8 mA
Reverse Input Voltage, VR (Each Channel) .......... 5V
EleCtI"IC3| CharacterIStICS Ta = -55°C to 125°C, unless otherwise specified
Parameter Symbol | Min. | Typ." | Max. | Units Test Caonditions Fig. | Note
200 | 1500 % Ir=05mA,Vo=04V,Vcc=45V 3,4
Current Transfer Ratio CTR 200 | 1000 % IF=16mA Vo =04V, Vecc=45V 3
200 500 % lg=8mA Vo=04V Vcc=45V
o1 04 ' IF=05mA,lo=1.0mA, Vcc =45V
Logic Low Qutput Voltage VoL Q.13 04 v IF=16mA, l0=32mA,Vcc =45V 2 3
0.16 04 Vv lF=5.0mA, lo=10mA, Voc =45V
torx VE =0.7 V {Channel Under TesH 3,5
Logic High Output Current loH oaat | 250 KA IF =8 mA (Other Channel
Vo=Vecc=18V
Logic Low Supply Current lecL 1.0 4 mA :2;-—!‘:1287 & mA 4
" " IF’I = ]Fz =0
Logic High Supply Current [ele] 0.001 15 HA Voo =18V
Input Forward Voltage V¢ 10 1.3 16 A le=1.6 mA, Ta=25°C 1 3
{nput Reverse Breakdown _
Vottage BVR 5 V | lg=104A 3
Input-Output Insulation oo 10 A | 45% Relative Humidity, Ta =25°C 8,12
Leakage Current - : L t=5 sec, Vi-o0 = 500 Vde
Propagation Delay 17 185 us IF=05 mA, R. =47k, Vce=5V 78 3
Time to Logic High - = =
At Output tPLH 14 115 us [F=16mA, RL=22k(, Vecc=5V 78 3
8 60 us IF=5.0mA, R. =680 O, Vcc=5V 78 3
Propagation Delay 10 185 s le=05 mA RL=47kO, Vec=5V 78 3
Time to Logic Low . - -
At Output tPHL 5 30 us lg =18 mA, RL =22k}, Vcc=5V 7.8 3
2 12 1S lg=50mA,RL=6800,Vcc=5V 78 3
Common Mode Transient
; A IF=0,RL=22k} 3
Immunity At Logic High lomul | 500 | =2000 V/ps » _ oo 9,10
Level Output JVeml =50 Vp.p, Voo =50V, TA=25°C 9, 11
Cammon Mode Transient
. " IF = 1.6 mA, BL = 2.2 kQ} 3
Immunity At Logic Low leml | 500 | =1000 V/us ¢ " _ 9,10
Level Output IVom| =50 Vp.p, Voo =50V, Ta =25°C 10, 11

*All typical values are at Vcc =5V, Ta = 25°C.

Typical Characteristics r.-2sc, vec=5v

Parameter Symbol Typ. Units | Test Conditions Fig. Note
Resistance tinput-Output) Ri-0. 1012 Q V)-0 = 500 Vdc 3,7
Capagitance {Input-Qutput) Ci-0 20 pF f=1MHz 37
Input-input Insulation fiet 05 nA 45%_Relative Humidity, Vi-1 = 500 Vdc 8
Leakage Current Ta=25°C, 1= 5s.

Resistance (Input-input} R 1012 Q Vi-t = 500 Vdc 8
Capacitance (input-input) Ci-t 13 pF f=1MHz 8
T e S [ [ [ emrem 3
Input Capacitance Cin 15 pF f=1MHz, Ve =0 3
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NOTES:
1

. GND Pin should be the most negative voltage at the detector side. Keeping Vg
as low as possible, but greater than 2.0 V, will provide lowest total gy over

temperature.

ENFANN)

Vg =0.7 V for channel under test.

6. Device considered a two-terminal device: Pins 1 through 4 are shorted together

and pins 5 through 8 are shorted together.

7. Measured between the LED anode and cathode shorted together and pins 5

through 8 shorted together.

10.0

5.0

1.0

0.1

I — INPUT CURRENT (mA)

0.01

/ Ta= 25°C
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Ve — FORWARD VOLTAGE (V)

Figure 1. Input Current vs. Forward Voltage.
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Figure 4. Normalized Supply Current vs.

Ig — INPUT FORWARD CURRENT (mA)

. Output power is collector output power plus one half of total supply power.

. Each channel

. CURRENT TRANSFER RATIO is defined as the ratio of output collector current,
1o, to the forward LED input current, Ig, times 100%.

5. lgH is the leakage current resulting from channel to channel optical crosstalk.

8. Measured between adjacent input pairs shorted together, i.e. between pins 1 and
2 shorted together and pins 3 and 4 shorted together.
9.CMy is the i tolerable mode i
remain in a high logic state (i.e. Vg > 2.0 V).
10.CM,_is the maximum tolerable common mode transient such that the output will
remain in a low logic state (i.e. V5 <0.8 V).
11.In applications where dV/dt may exceed 50,000 V/us (such as a static discharge) a
series resistor, Rgg, is recommended to protect the detector IC's from destruc-
tively high surge currents. The recommended maximum value is

such that the output will

Reae = Vv
CC ~ 5aie ma K

d test, not an

12.This is a momentary

o
] A E s
NORMALIZED TO: g 2
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5 1F = 05mA — & 50 pt90C
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Figure 2. Normalized DC Transfer

Ir — INPUT FORWARD CURRENT (mA)

Figure 3. Normalized Current Transfer Ratio

Characteristics. vs. Input Forward Current.
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Figure 5. Propagation Delay to Logic Low
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Figure 6. Propagation Delay vs.

Input Forward Current. vs. Input Pulse Period. Temperature.
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Figure 8. Switching Test Circuit.
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tr, tf=80ns

Vo — v
SWITCHAT A: I =0mA

———
Vo Voo

3
=

=

° lllumf UREALLU N RERL e |

oML kCMH

Vee =5V
fe = 15 mA
Ry =22x0
Tp = 2PC

||

CMR — COMMON MODE TRANSIENT RATE (V/us)
- 3
> S

_L ! 200 400 600 800 1000 1200
SWITCH ATB: I = 1.6mA *See Note 11. . = Vem — COMMON MODE TRANSIENT AMPLITUDE (V)
Figure 9. Test Circuit for Transient Immunity and Typical Waveforms. Figure 10. Common Mode Transient
Immunity vs. Common
Mode Transient Amplitude.
MIL-STD-883 CLASS B TEST PROGRAM
Hewlett-Packard’s HCPL-5731 optocoupler is in com- Vee 118V ] Voe +14V
pliance with MIL-STD-883, Revision C. Testing consists of pryespey i 8 0.01 uF
100% screening to Method 5004 and quality conformance 171V 2 —TF—A
inspection to Method 5005. Details of these test programs .———viM = 3 &
may be found in the hermetic optocoupler product qualifi- i 4 5 1002 TYP.
cation section of Hewlett-Packard’s Optoelectronics CONDITIONS: I =5 mA L qi-szsc
: = Io = 10 mA = A
Designer's Catalog 1985. ' : :
See table below for specific electrical tests. Figure 11. Operating Circuit for Burn-In and
Steady State Life Tests.
PART NUMBERING SYSTEM
Commercial Product Class B Product
HCPL-5730 HCPL-5731
GROUP A — ELECTRICAL TESTS
LTPD
Subgroup 1
“Static tests at Ty = 25°C ~ loy, lonxs Vous lcews locns CTR, Vi, BV and .o 2
Subgroup 2
“Static tests at Ta =+125°C — lon, lonx, VoL, IccL, icoH, BVR and CTR 3
Symbol Min. Max. Units Test Conditions
Ve 1.8 Y Ig=1.6 mA
Subgroup 3 -
Static tests at Ta = -55°C — lon, lowx, Vo, leoL, iccH, BVR and CTR 5
Symbotl Min. Max. Units Test Conditions
Ve 1.8 v g = 1.6 mA
Subgroup 4, 5, 6,7 and 8
These subgroups are not applicable to this device type.
Subgroup 9
“Switching tests at Ta = 25°C —tpy i1, tpri 1y teuize tpHL teLias teHLs CMp and CM 2
Subgroup 10
“Switching tests at Ta = +125°C = tp y1, tpHLt, tpitz trues terie trHLs 3
Subgroup 11
*Switching tests at Ty = —55°C — tp 1, tpHL1s iz tPHL2: teuas tPHLE 5

*Limits and conditions per Table II.
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[ﬁ HEWLETT
PACKARD

HERMETICALLY SEALED

FOUR CHANNEL |6n140a

LOW INPUT CURRENT |6N140A/8838

OPTOCOUPLER

TECHNICAL DATA JANUARY 1986

P———Owvcc

lon 14
—————0V01

I
a2l
|

loz 13
=—— 0oV,

loa 13
L =— Sves

\
]
4 ts

GND

Features

e PERFORMANCE GUARANTEED OVER -55°C TO
+125°C AMBIENT TEMPERATURE RANGE

e MIL-STD-883 CLASS B TESTING

¢ HIGH DENSITY PACKAGING

o HERMETICALLY SEALED

e LOW INPUT CURRENT REQUIREMENT: 0.5 mA

® HIGH CURRENT TRANSFER RATIO: 1500% TYPICAL

e LOW OUTPUT SATURATION VOLTAGE: 0.1 V
TYPICAL

e LOW POWER CONSUMPTION
® 1500 Vdc WITHSTAND TEST VOLTAGE
e HIGH RADIATION IMMUNITY

Appllcatlons
MILITARY/HIGH RELIABILITY SYSTEMS
¢ ISOLATED INPUT LINE RECEIVER
e SYSTEM TEST EQUIPMENT ISOLATION
¢ DIGITAL LOGIC GROUND ISOLATION
e EIA RS-232C LINE RECEIVER
¢ MICROPROCESSOR SYSTEM INTERFACE
e CURRENT LOOP RECEIVER
e LEVEL SHIFTING
e PROCESS CONTROL INPUT/OUTPUT ISOLATION

Description

The 6N140Ais an ElA registered hybrid microcircuit which is
capable of operation over the full military temperature range
from —55°C to +125°C and is electrically and functionally

& -
HF\_{/_‘!l—lLHHHm—‘T S

hp YYWW T
81313208 7.29 (287)
MAX. 87 {C
6N’|40A 787 (3100
= l —L‘l_
L gy = § L_Jpl_.l | gy ety v Y —-TT— 4
Ve TYPE (=, US.A. 8838)
PIN Y TDENTIF(ER AR 0.20.(,008}
I A 55

w
o
o
3
8

PN
=

| 20,06 (. ‘
20.83 (.820] 0,57 (.020) 1
MIN.
Il
, I
z_ 090) 0.511.020} _4 .
‘* 278 uo) MAX,

381 (.150)
MIN,

oy s

2)

Lkl“bﬂd?/

N\ A

L YYYY,

DIMENSIONS IN MILLIMETERS AND {INCHES).
Outline Drawing™®

~
ik SN

identical to the 6N140 part. It is an advanced replacement
unit for the 6N140. Performance of the 6N140A over the full
military temperature range results from an improved
integrated bypass resistor which shunts photodiode and
first stage leakage currents.

The 6N140A contains four GaAsP light emlttmg diodes,
each of which is optically coupled to a corresponding
integrated high gain photon detector. The high gain output
stage features an open collector output providing both lower
output saturation voltage and higher speed operation than
possible with conventional photo-darlington type opto-
couplers. Also, the separate Vg pin can be strobed low as an
output disable or operated with supply voltages as low as
2.0V without adversely affecting the parametric performance.

The high current transfer ratio at very low input currents
permits circuit designs in which adequate margin can be
allowed for the effects of CTR degradation over time.

The 6N140A has a 300% minimum CTR atan input current of
only 0.5mA making it ideal for use in low input current
applications such as MOS, CMOS and low power logic
interfacing or RS-232C data transmission systems.
Compatibility with high voltage CMOS logic systems is
assured by the 18V V¢ and by the guaranteed maximum
output leakage (Igy) at 18V. The shallow depth of the IC
photodiode provides better radiation immunity than
conventional phototransistor couplers.

See the selection guide at the front of this section for other
devices in this family.

*JEDEC Registered Data
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TABLE | . . *
. Absolute Maximum Ratings

Recommended ODeratlng Storage Temperature ............... -65°Cto +150°C

Condltlons Operating Temperature ............. -55°Cto +125°C

Lead Solder Temperature .............. 260°C for 10s.

Symbol | Min, | Max. [ Units (1.6mm below seating plane)

Input Current, Low Level IFL 2 A Output Current, Io (eachchannel) ............. 40mA

(Each Channel} Output Voltage, Vo (eachchannel) ...... -0.5to 20V

- 1l

{nput Corrent, High Level Tn e 5 — Supply Voltage, ch B R R RREEES 0.5to 20VI2I
{Each Channel) Output Power Dissipation (each channel) 50mw

Peak Input Current (each channel,

Supply Voltage Veoe 2.0 18 v <1 ms duration, 500 pps) .........oeeriinrnnn. 20mA
| ) Average Input Current, I (eachchannel) ..... 10mAl3!
| TABLE Il Reverse Input Voltage, VR (eachchannel) ......... 5V
| Electrical CharacteristiCS ra=-sscto 125°C. Unless Otherwise Specified
| Parameter - Symbol | Min. |Typ."| Max.| Units Test Conditions Fig. | Note
‘ 300 {1500 % {F=0.5mA4, Vo=0,4V, Vee=4.5V

Current Transfer Ratio CTR* 300 | 1000 % | IF=1.6mA, Vo=04V, Vcc=4.5V 3 45

200 | 500 % le=5mA, Vo=0.4V, Vcc=4.5V
. A 4 N4 I=05mA, 1o, =1.5mA, Ve=4.5V
Logic Low Output Voltage Voo 2 4 v (F=5mA, lo =10mA, Voc=4.5V 2 4
o loHX 1g=2uA (channel under test 4.6
Logic High Output Current ot 001 250 | uA Vo=V ee=18Y 4
: R IFr=lra=lr3=IF4=1.6mA
Logic Low Supply Current leoL 1.7 4 mA Voo=18V
i . IF1=lF2={F3=IF4=0

Logic High Supply Current lceH 001} 40 | uA Vee=18V

input Forward Voltage Vg* 144 | 1.7 v Ig=1.6mA, Ta=25°C 1 4

Input Reverse Breakdown . - —=DES

Voltage 8Vg 5 v IR=10pA, Ta=25°C 4

input-Output Insulation . 45% Relative Humidity, Ta=25°C,

Leakage Current f-o 10| uA | gepg V)-0=1500 Vdc 718

Propaggtior} Delay Time N 6 60 | as | Ir=0.5mA, RL=4.7k(}, Voc=5.0V, Ta=25°C 8 4

To Logic High At Qutput 4 20 us | IF=5mA, R =680Q), Vce=5.0V, Ta=25°C 8 4

Propaggtion Delay Time tomL* 30 | 100 | us 1e=0.6mA, R(=4.7k(), Vcc=5.0V, Ta=25°C 8 4

To Logic Low At Output 2 | 5 | us |IF=5mA, R(=6800, Vco=5.0V, TA=25°C 8 a

Common Mode Transient 1g=0, R =1.5k} 4

Immunity At Logic High CMu 500 {1000 Vius }VCMI:SO\/D_F,, Vee=5.0V, T4=25°C 9 10,12

Level Output

Common Mode Transient Ie=1.6mA, R =15k 4

Immunity At Logic Low CML -500 {-1000 Vius [Vemi=50Vg Vee=56.0V, Tp=25°C 9 11,12

Level Output

TABLE Ill ‘:JEDEC~Regnstered Data i
R . 4o : All typical values are at Voc =5V, Ta =25°C.
Typical CharacteristiCs 1, = 25°c, vec = 5V Each Channel
Parameter Symbol | Min. | Typ. | Max. | Units Test Conditions Fig. | Note

Resistance (Input-Output) Ri-0 1012 1) V1-0=500 Vdc¢, Ta=25°C 48
| Capacitance (Input-Output) | Ci-0 1.5 pF | f=1MHz, TaA=25°C 4.8
Input-input Insulation | 05 A 45% Relative Humidity, Vi-i=500 Vdec,

: Leakage Current -l : n Ta=26°C, t=5s. g

Resistance (Input-input) Ri-1 1012 Q | V).)=600Vdc, Ta=25°C. 9

Capacitance (Input-lnput: Ci 1 pF | f=1MHz, Ta=25°C g9

Temperature Coefticient AVE mv/ _

of Forward Voltage ATA -1.8 oc |IF=1.6mA ] 4

Input Capacitance GiN 60 pF | f=1MHz, V¢=0, TaA=25°C 4

NOTES: 1. Pin 10 should be the most negative voltage at the detector side. Keeping 8. Measured between the LED anode and cathode shorted together.and pins

Vccaslowas possible, but greater than 2.0 volts, will provide lowest total 10 |hrbugh 15 shorted together.

|oH over temperature. 9. Measured between adjacent input pairs shorted together, i.e. between
2. Output power is collector output power plus one fourth of total supply pins 1 and 2 shorted together and pins 3 and 4 shorted together, etc.

power. Derate at 1.66mW/°C above 110°C. 10. CMyis the maximum tolerable common mode transient to assure that the
3. Derate I at 0.33mA/°C above 110°C. output will remain in a high logic state (i.e. Vg >2.0V).
4. Each channel 11. CM_ is the maximum tolerable common mode transient to assure that the
5. CURRENT TRANSFER RATIO is defined as the ratio of output collector output will remain in a low logic state (i.e. Vg < 0.8V).

current, 1, to the forward LED input current, Ig, times 100%. 12. In applications where dV/dt may exceed 50,000 V/us (such as a static
6. Ionyx is the leakage current resulting from channel to channel optical discharge) a series resistor, Rgg, should be included to protect the

crosstalk. |g=2uA for channel under test. For all other channels, Iz = 10mA. detector IC’s from destructively high surge currents. The recommended
7. Device considered a two-terminal device: Pins 1 through 8 are shorted value is Ran ~ ————— k().

together and pins 9 through 16 are shorted together. CCT 06 Ig (mA)

13. This is a momentary wi test, not an condition.
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>
< N\
G} 40 \
a
z N
2 30 ™
g N
< \\
S 20
2 b PHL
e v PLH
I
oLy
& w0 > 4
4 PLH
_.‘a_:,ﬁc_: topiL
e EoTTIhn g — el = damde tPHL
-60 -40-20 O 20 40 60 80 100 120
Ta — TEMPERATURE (°C)
Figure 6. Propagation Delay vs.
Temperature
PULSE
GEN.
Zo =s00| ¢ [_%
N S \ Vee +5V
= 100Hz
1p = 50us ;}\\\ |>° Ry
Iz MONITOR ~ |>.>- Vo
g (oo P Too
374 GND! 1

Figure 8. Switching Test Circuit.*
(f, tp not JEDEC registered)

e AAT
\%

PULSE GEN. -
**See Note 12.

Figure 9. Test Circuit for Transient Immunity and Typical Waveforms.

24-V;

Ry >
2
Ie

Vee-Ve-IgR, L~ GND
e *lLeak

Ry MAY BE OMITTED IF /vl
ADDITIONAL FANOUT !

IS NOT USED.

Ry <

Figure 10. Recommended Drive Circuitry
Using TTL Logic.

*JEDEC Registered Data
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MIL-STD-883 CLASS B TEST PROGRAM Group B — No change ' »
Hewlett Packard’s 883B Optocouplers are in compliance Group C — Constant Acceleration — Condition A not E.
with MIL-STD-883, Revision C. Deviations listed below are Group D — Constant Acceleration — Condition A not E.

specifically allowed in DESC drawing 83024 for an H.P. PART NUMBERING SYSTEM
Optocoupler from the same generic family using the same

manufacturing process, design rules and elements of the Commercial Product Class B Product

same microcircuit group. B6N140A 6N140A/8838

Testing consists of 100% screening to Method 5004 and

quality conformance inspection to Method 5005 of MIL- 208 Ve +18V Voc 24V

STD-883. See the pages of this section entitled Hermetic 1 16— 200 9

Optocoupler MIL-STD-883 Class B Test Program for details - 2 :j «T/Y\;*

of this test program. \- 4 13 AAA——

6N140A/883B Clarifications: n, D G o—

I.100% screening per MIL-STD-883, Method 5004 constant i —— ] -
acceleration — condition A not E. = =

CONDITIONS: Ig =5 mA

Il. Quality Conformance Inspection per MIL-STD-883, 1o =10 mA
Method 5005, Group A,B,C and D. Voo =18V
Group A — See table below for specific electrical tests. Figure 11. Operating Circuit for Burn-In

and Steady State Life Tests.
GROUP A — ELECTRICAL TESTS

LTPD

Subgroup 1
*Static tests at Ty = 25°C ~ lon, lomx. lecw: leeHs ctr, Vi, BVR and li.g 2
Subgroup 2
*Static tests at Ty = +125°C ~ gy, lomx: lceL lcoH: oTR 3
Symbol Min. Max. Units Test Conditions

Ve 1.8 \Y lp =16 mA

BVR 5 \ In =10 uA
Subgroup 3
*Static tests at Ty =-55°C — lon, lonx, leow locH oTR 5
Symbol Min. Max. Units Test Conditions

Ve 18 \ Ig=16 mA

BVg 5 \Y Ig =10 A
Subgroup 4,5,6,7 and 8
These subgroups are not applicable to this device type.
Subgroup 9
*Switching tests at Ty = 26° C - tp 1, tprLt: teH2s terLe, CMy and CM)_ 2
Subgroup 10
Switching tests at Ty = +125°C 3
Symbol Max. Units Test Conditions

teLr 300 us I = 0.5 mA, R = 4.7 kQ Voo =50V

tpLH2 80 us I =5 mA, R_= 680 (} Voo =560V

tpHL1 200 us Ie=0.5 mA, R =4.7 k) Ve =50V

tphL2 10 us Ig =5 mA, R_ =680 () Vec =50V
Subgroup 11
Switching tests at Ty =-565°C 5
Symbol Max. Units Test Conditions

tpLHy 300 us IF=0.5 mA, R = 4.7 k() Vee =50V

tppH2 80 us Ir =5 mA, R_=680 ) Vec =50V

tpHLY 200 us Ie =05 mA, R, =47 k) Voe =50V

teHL2 10 1S Ie =5 mA, R, =680 (2 Vee =50V

*Limits and conditions per Table Il.
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(ﬁﬁ] HEWLETT HERMETICALLY SEALED 8302401EC

PACKARD

FOUR CHANNEL

OPTOCOUPLER

DESC APPROVED

TECHNICAL DATA JANUARY 1986

IF1 SCHEMATIC

L 15
20; Ovce
Vet % - T
1 ;OVM
IF2
30—= 1
i % - loz 13
4 ~— OV,
s,
60; !
Ve3 % - loa 1
5 ~— OV
70; )
Vra %‘ — : | J loa 17
8 ;OVM
10
+—————OGND
Features
e RECOGNIZED BY DESC*
e HERMETICALLY SEALED
e MIL-STD-883 CLASS B TESTING
e HIGH DENSITY PACKAGING
¢ PERFORMANCE GUARANTEED OVER -55°C

TO +125°C AMBIENT TEMPERATURE RANGE
e 1500 V dc WITHSTAND TEST VOLTAGE
e LOW INPUT CURRENT REQUIREMENT: 0.5 mA

e HIGH CURRENT TRANSFER RATIO: 1500%
TYPICAL

e LOW OUTPUT SATURATION VOLTAGE: 0.1V
TYPICAL

e LOW POWER CONSUMPTION
e HIGH RADIATION IMMUNITY

Applications

MILITARY/HIGH RELIABILITY SYSTEMS
ISOLATED INPUT LINE RECEIVER
SYSTEM TEST EQUIPMENT ISOLATION
DIGITAL LOGIC GROUND ISOLATION
EIA RS-232C LINE RECEIVER
MICROPROCESSOR SYSTEM INTERFACE
CURRENT LOOP RECEIVER

LEVEL SHIFTING

PROCESS CONTROL INPUT/OUTPUT
ISOLATION

e & o o o o o o o

OUTLINE DRAWING

DATE CODE -
[ oy l:Lr:x e T e -

hp YYWW T
8.13 {,320) 2.29 (287)
US.A. MAX. 370
8302401EC 787 (310
9 _l_i
PIN TIDENTIFIER 0.20 {.008)
033 (013}
4320170,

MAX.

2

0.f
0.1

:

{.290} -
3 {.820)

N
ol

—

051 (,020)
MIN, ‘

+
_*_-L_, 3 D 14
4] D 13
— 5] = >°"1z
2.20 (0301 0.51(.020s l . >°-~
}“ Z780110)  MAX. it 8 4 "
3,81 (.150) 7 T
MIN.
. +
DIMENSIONS IN MILLIMETERS AND (INCHES). 8 9

Description

The 8302401EC is the DESC selected item drawing assigned
by DOD for the 6N140A optocoupler which is in accordance
with MIL-STD-883 class B testing. Operating characteristic
curves for this part can be seen in the 6N140A data sheet.
This hybrid microcircuit is capable of operation over the full
military temperature range from -55°C to +125°C.

The 8302401EC contains four GaAsP light emitting diodes,
each of which is optically coupled to a corresponding
integrated high gain photon detector. The high gain output
stage features an open collector output providing both lower
output saturation voltage and higher speed operation than
possible with conventional photo-darlington type opto-
couplers. Also, the separate Vg pin can be strobed low as an
output disable or operated with supply voltages as low as
2.0V withoutadversely affecting the parametric performance.

The high current transfer ratio at very low input currents
permits circuit designs in which adequate margin can be
allowed for the effects of CTR degradation over time.

The 8302401EC has a 300% minimum CTR at an input
current of only 0.5mA making it ideal for use in low input
current applications such as MOS, CMOS and low power
logic interfacing or RS-232C data transmission systems.
Compatibility with high voltage CMOS logic systems is
assured by the 18V Vg and by the guaranteed maximum
output leakage (Ign) at 18V. The shallow depth of the IC
photodiode provides better radiation immunity than
conventional phototransistor couplers.

The test program performed on the 8302401EC is in
compliance with DESC drawing 83024 and the provisions of
method 5008, Class B of MIL-STD-883.

*Defense Electronic Supply Center (DESC) is an agency of the Department of Defense (DOD).
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Recommended Operating
conditions

Symbol | Min. | Max. | Units
Input Current, Low Level
| 2 A
(Each Channel} FL “
input Current, High Level A
(Each Channel) e 05 5 m
Supply Voltage Vee 20 18 Vv

Absolute Maximum Ratings

Storage Temperature Range .......... —65°C to +150°C
Operating Temperature .............. -55°C to +125°C
Lead Solder Temperature .............. 260°C for 10 s.

(1.6mm below seating plane)
Output Current, I (each channel) ............... 40 mA
Output Voltage, Vo (each channel) ....... -0.5t0 20 VI
Supply Voltage, Vg «vvvvreerennneeennn. -0.5t0 20 VIl
Output Power Dissipation (each channel) ...... 50 mw!2l

Peak Input Current (each channel,
STmsduration) ...t e e 20 mA

Average Input Current, I (each channel) ....... 10 mAl3I
Reverse Input Voltage, Vg (each channel) ............ 5V
o .
100% Screening
MIL-STD-883, METHOD 5004 (CLASS B DEVICES)
Test Screen Method Conditions

1. Precap Internal Visual 2017

2. High Temperature Storage 1008 Condition C, T4 =150°C,
Time = 24 hours minimum

3. Temperature Cycling 1010 Condition G, ~65°C to +150°C, 10 cycles

4. Constant Acceleration 2001 Condition A, 5KG’s, Y axis only

5. Fine Leak 1014 Condition A

6. Gross Leak 1014 Condition C

7. Interim Electrical Test — Optional

8, Burn-In 1015 Condition B, Time = 160 hours minimum
Ta=+125°C, Voo = 18V, Ip =5 mA,
1o = 10 mA (Figure 1)

9. Final Electrical Test — Group A, Subgroup 1, 5% PDA applies

Electrical Test Group A, Subgroup 2
Electrical Test Group A, Subgroup 3
10, External Visual 2009

8-92




Quality Conformance Inspection
GROUP A ELECTRICAL PERFORMANCE CHARACTERISTICS
Group A Limits
Parameter Symbol | Test Conditions Subgroups | Min. |:Max. | Unit | Note
1r=0:6mA; Vp=0:4V, Vec=4.5V 1,2,3 300+ % 4,5
Current Transfer Ratio becrri | 1e=1.6mA, Vo=0.4V, V=45V 1,2,3 300 % 4,5
Hg=5mA, Vo=0.4V, Voc=4.5V 1,243 200 % 45
i 1g=0.5mA, loy=1.5mA,Voc=4.5V 1,2,3 04 | v 4
Logic Low QOutput Voltage VoL
1e=5mA, lor=10mA, Vgc=4.5V 12,8 04 \ 4
lon IF=2uA 1,2,3 250 | pAc| 4 e
Logic High Output Current o F £ =
loHx Vo=Vec=18V 1,2,3 250 HA 4,6 3
(&)
. Ip1=|p2=IF3=IF4=1.6mA =4
Logic Low Supply Current lcoL Voc=18v 1,23 4 mA =
. . IF1=IF2=1F3=IF4=0mA
Logic High Supply Current loen Vec=18V 1,2,3 40 uA
| F d Volt Y 1=1.6mA 1.2 7 M
nput Forward Voltage =1.6m -
P g F F 3 18 | V
Input Reverse Breakdown
B lg=1 1,2,3 5
Voltage VA R=10uA v 4
Input-Qutput Insulation 45% Relative Humidity, T=25°C,
R 1
Leakage Current lro t=5s., V}.o=1500 Vdc 10 wA T2
Capacitance Between " —oro
Input-Output Cio f=1MHz, Tc=25°C 4 4 pF 4,8
Ig=0.5mA R =4.7k(}, Voc=5.0V 9,10, 11 60 us
Propagation Delay Time
" t 9 20 s
To Logic High At Output PLH IE=5mA, R =6800, Vco=5.0V i
10, 11 30 us
17=0.5mA R =4.7k (), Vo c=5.0V 9,10, 11 100 us
Propagation Delay Time tp 5 5 N
To Logic Low At Qutput HE Ie=5mA, R =680, Ve=5.0V ¢
10, 11 10 s
Common Mode Transient 1:=0. R =1.5k0)
Immunity At Logic High CMy P L 9,10,11 | 500 Vips | 9,11
Vem|=25V,n, Voc=5.0V, Tp=25°
Level Output Voul pp VTS0V, Tp=25°C
Common Mode Transient _ _
Immunity At Logic Low oML ;VF‘1“|3=“;’;;/RL e oV Tacgseq| 910,11 | -500 Vs |10, 11
Level Output oM prp YECTRE, TATES:
NOTES: 1. Pin 10 should be the most negative voltage at the 8. Measured between the LED anode and cathode shorted
detector side. Keeping V¢ as low as possible, but together and pins 10 through 15 shorted together.
greater than 2.0 volts, will provide lowest total | o,y over 9. CMy, is the maximum tolerable common mode transient =
temperature. to assure that the output will remain in a high logic state =
2. Output power is collector output power plus one (i.e. Vo >2.0V). ==
fourth of total supply power. Derate at 1.66mW/°C 10. CM_ is the maximum tolerable common mode transient =2
above 110°C. to assure that the output will remain in a low logic state =2
3. Derate I at 0.33mA/°C above 110°C. (i.e. Vo < 0.8V). E =
4. Each channel 11. In applications where dV/dt may exceed 50,000 V/us E‘-’
5. CURRENT TRANSFER RATIO is defined as the ratio (such as a static discharge) a series resistor, R¢c, should
of output collector current, |g, to the forward LED beincluded to protect the detector IC's from destructively
input current, |g, times 100%. high surge currents. The recommended value is
6. lonyx is the leakage current resulting from channel to
channel optical crosstalk. I = 2uA for channel under P\ —Y
test. For all other channels, | = 10mA. Ree = 06T mA)
7. Device considered a two-terminal device: Pins 1 L X : X
through 8 are shorted together and pins 9 through 16 12. This is a momentary withstand test, not an operating
are shorted together. condition.
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GROUP B TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES)

Test Method Conditions LTPD
Subgroup 1
Physical Dimensions (Not required if 2016 2 Devices
Group D is to be performed} {no failures)
Subgroup 2
Resistance to Solvents 2015 4 Devices
(no failures)
Subgroup 3
Solderability 2003 Soldering Temperature of 245 £ 5°C 15
(LTPD applies to number of leads for 10 seconds (3 Devices)
inspected - no fewer than 3 devices
shall be used).
Subgroup 4
Internal Visual and Mechanical 2014 1 Device
(no failures)
Subgroup §
Bond Strength 2011 Test Condition D 15
Thermocompression: {4 Devices}
{Performed at precap, prior to sea}
LTPD applies to number of bond
pulls from a minimum of 4 devices).
Subgroup 6
Internal Water Vapor Content — -
(Not applicable - does naot contain
desiccant)
Subgroup 7
Fine Leak 1014 Condition A 5
Gross Leak Condition C
Subgroup 8*
Electrical Test Group A, Subgroup 1, except li.o 15
Electrostatic Discharge Sensitivity 3015
Electrical Test Group A, Subgroup 1
*(To be performed at initial qualification only}
GROUP C TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES)
Test Method | Conditions LTPD
Subgroup 1
Steady State Life Test 1005 Condition B, Time = 1000 hours total 5
Ta=+125°C, Vpg =18 V,
Ig= 5 mA, Io= 10 mA (Figure 1)
Endpoint Electricals at 1000 hours Group A, Subgroup 1,2,3
Subgroup 2
Temperature Cycling 1010 Condition C, -65°C to +150°C, 15
10 cycles
Constant Acceleration 2001 Condition A, 5KGs, Yy axis only
Fine Leak 1014 Condition A
Gross Leak 1014 Condition C
Visual Examination 1010 Per Visual Criteria of Method 1010
Endpoint Electricals Group A, Subgroup 1,2, 3
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GROUP D TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES)
Test Method | Conditions LTPD
Subgroup 1
Physical Dimensions 2016 15
Subgroup 2
Lead Integrity 2004 Test Condition B2 {lead fatigue) 15
Subgroup 3
Thermal Shock 1011 Condition B, (-565°C to +125°C} 15
15 cycles min.
Temperature Cycling 1010 Condition C, (-65°C to +150° C)
100 cycles min.
Moisture Resistance 1004 L
Fine Leak 1014 Condition A ‘E
Gross Leak 1014 Condition C =
Visual Examination Per Visual Criteria of Method 1004 é
Endpoint Electricals Group A, Subgroup 1,2, 3 [
Subgroup 4
Mechanical Shock 2002 Condition B, 1500G, t = 0.5 ms, 15
5 blows in each orientation
Vibration Variable Frequency 2007 Condition A
Constant Acceleration 2001 Condition A, 5KGs, Y1 axis only
Fine Leak 1014 Condition A
Gross Leak 1014 Condition C
Visual Examination 1010 Per Visual Criteria of Method 1010
Endpoint Electricals Group A, Subgroup 1,2, 3
Subgroup 5
Salt Atmosphere 1009 Condition A min. 15
Fine Leak 1014 Condition A
Gross Leak 1014 Condition C
Visual Examination 1009 Per Visual Criteria of Method 1009
Subgroup 6
Internal Water Vapor 1018 5,000 ppm Maximum 3 Devices
Content Water content at 100°C (0 failures}
5 Devices
{1 faiture)
Subgroup 7
Adhesion of Lead Finish 2025 15
Subgroup 8
Lid Torque 2024 5 Devices
{not applicable—solder seal) (0 faitures)
=]
—w
==
E=
2
zE
l;g?‘f.l Vee +18V Voc +2.4V ==
VWA~ 1 16— 20092
12 15 TYP.
—13 14 NMNWN—e
—AAA- 4 13 M
Vin —AMW 5 12— MAN—¢
23V —— 6 " ANN—
_ ——7 10|
_,_—ﬂ+ I|D——‘v~/‘v 8 o Ta =+125°C
Figure 1. Operating Circuit for Burn-In and Steady State Life Tests.
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[ﬁﬂ HEWLETT

PACKARD

DUAL CHANNEL

HERMETICALLY | anss
SE ALED 4N55/883B
OPTOCOUPLER

TECHNICAL DATA JANUARY 1986

Features

e PERFORMANCE GUARANTEED OVER -55°C TO +125°C
AMBIENT TEMPERATURE RANGE

MIL-STD-883 CLASS B TESTING
HERMETICALLY SEALED

HIGH SPEED: TYPICALLY 400k BIT/S

2 MHz BANDWIDTH

OPEN COLLECTOR OUTPUTS

18 VOLT Ve

DUAL-IN-LINE PACKAGE

1500 Vdc WITHSTAND TEST VOLTAGE
HIGH RADIATION IMMUNITY

Description

The 4N55 consists of two completely independent opto-
couplers in a hermetically sealed ceramic package. Each
channel has a light emitting diode and an integrated
photon detector. Separate connections for the photodiodes
and output transistor collectors improve the speed up to a
hundred times that of a conventional phototransistor opto-
coupler by reducing the base-collector capacitance. ’

® © o 0 o 0 0 o o

The 4N55 is suitable for wide bandwidth analog
applications, as well as for interfacing TTL to LSTTL or
CMOS. Current Transfer Ratio (CTR) is 9% minimum at If
=16mA over the full military operating temperature range,
-55°C to +125°C. The 18V Vcc capability will enable the
designer to interface any TTL family to CMOS. The
availability of the base lead allows optimized gain/
bandwidth adjustment in analog applications.” The

Outline Drawing
DATE CODE TYPE {, V, VB)
i o N -
Icc R —
= :,ic o YYWHRX
\ 833 (,320) 7.29 (287)
ANOD: F o A\anss MAX, 787 (310}
¥ L -2 M XXXX
4 VF - Vo ;" L
I Qg v g e iy gy e gy e gy s S I
CATHODE © TYPE (~, USA. 8838) !
13 PIN 13DENTIFIER 0,20 {.008)
\ GND 6.33(013)
2. 16
Ve 2321170}
LT . 2008 (799) MAX.
- Vee l 20,83 {'520) 051 (020) 1 .
MIN, A+
ANODE & 2 o 2 %
7 - 9 Bl
g VF Vo 3'132' 14
CATHODE I E N
s | a 3
10 |
s (1:;10 e 5] 12
g{@; 051 (Aozo)’_,” . 1
Vs l"zn LF10) MAX, [ 17
3.811.150 | y g z
MIN, Nz L—K"’
DIMENSIONS IN MILLIMETERS AND {INCHES], 5 o

Applications

¢ HIGH RELIABILITY SYSTEMS

LINE RECEIVERS

DIGITAL LOGIC GROUND ISOLATION
ANALOG SIGNAL GROUND ISOLATION

SWITCHING POWER SUPPLY FEEDBACK
ELEMENT

VEHICLE COMMAND/CONTROL
SYSTEM TEST EQUIPMENT
LEVEL SHIFTING

shallow depth of the IC photodiode provides better
radiation immunity than conventional phototransistor
couplers.

Hewlett-Packard’s new high reliability part type 4N55/883B
meets Class B testing requirements for MIL-STD-883. This
part is the recommended and preferred device from the
4N55 product family for use in high reliability applications.

See the selection guide at the front of this section for other
devices in this family.

CAUTION: The small junction sizes inherent to the design of this
bipolar component increases the component’s susceptibility to
damage from electrostatic discharge (ESD). It is advised that
normal static precautions be taken in handling and assembly of
this component to prevent damage and/or degradation which may
be induced by ESD.

*JEDEC Registered Data
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Absolute Maleum Ratlngs* Emitter Base Reverse Voltage, VEBO ............ 3.0V
Base Current, Ig (each channel) ................ 5mA
Storage Temperature .............. -65°C to +150°C Output Power Dissipation (each channel) ..... 50mW
Operating Temperature ............ -55°C to +125°C Derate linearly above 100° C free air
Lead Solder Temperature ............ 260°C for 10 s temperature at a rate of 1.4mW/°C.
(1.6mm below seating plane)
Average Input Current, Ir (each channel) ...... 20mA TABLE I.
Peak Input Current, I (each .
channel, < 1ms duration) .................. 40mA Recommended Opel‘atll’lg
Reverse Input Voltage, VR (each channel) ......... 5V ifti
Input Power Dissipation (each channel) ...... 36mwW Condrtlons (EACH CHANNEL)
Average Output Current, lo (each channel) ..... 8mA Symbol | Min. | Max. Units)
Peak Output Current, lo (each channel) ....... 16mA Input Current, Low Level IFL 250 | uA
Supply Voltage, Vcc (each channel) ..... -0.5V to 20V suooievd v > T8 Y
Output Voltage, Vo (each channel) ...... -0.5V to 20V upply Voitage e
TABLE Il
Electrical CharacteristiCS ta = -ssec to +125°c, unless otherwise specified
Parameter Symbol | Min. |Typ.**| Max. | Unils Test Conditions Fig.| Note
Current Transfer Ratio CTR* 9 20 % IF=16mA, Vo=0.4V, Vcc=4.5V 23112
- Ir=0, Ir other channel=20mA
Logic High Output Current loH 20 | 100 | wA Vo=Vee=18Y 4 1
Qutput Leakage Current Y tFp=250uA, Ir tother channeli=20mA
lom 70 | 250 | kA Vo=Vcc=18V 4 1
Logic Low Supply Current fcoL* 35 200 {1 pA | IF1=IF2=20mA, Vgo=18V 5 1
_— . 1e=0mA, I¢ (other channel)=20mA
Logic High Supply Current lcoH 0.2 10 uA Vog=18Y - 1
input Forward Voltage VE* 15 1.8 A IF=20mA 1 1
Input Reverse Breakdown . -
Voltage Bvr 3 v IrR=10pA 1
Input-Output Insulation . 45% Relative Humidity,
Leakage Current h-0 10 | BA | 4=055C, t=5s, Vi-0=1500Vdc 38
Propagation Delay Time Y R(=8.2K0), C=50pF
to Logic High at Qutput tPLe 20 1 60 1 us | o16mA, Voo=5V 691 1
Propagation Delay Time . RL=8.2KQ, CL=50pF
to Logic Low at Output tPHL 04 | 20 | us le=16mA, Vee=5V 69 1
“JEDEC Registered Data.
**All typical values are at Vcc = 5V, Ta =25°C.
TABLE Il
H H H — o
Typical Characteristics at TA—25 C
Parameter Symbol | Typ. | Units Test Conditions Fig. | Note
Temperature Coefficient AVF o _
of Forward Voltage ATA 15 | mVAG] P =20mA !
Input Capacitance Cin 120 pF | =1 MHz, Vg=0 1
Resistance {Input-Qutput} R0 1012 [4] V)-0=500 Vdc 1
Capacitance {Input-Output) Ci-0 1.0 pF =1 MHz 1.4
Input-fnput Insulation | 1 A 45% Relative Humidity, 5
Leakage Current - L V)-=500Vdc, t=5s
Capacitance (Input-input) Ci-t .55 pF f=1 MHz 5
Transistor DC Current Gain hre 150 — Vo=5V, lo=3mA
Small Signal Current alo . _
Transfer Ratio Al 21 % Vee=5Y, Vo=2v ! !
Common Mode Transient lg=0, R =8.2k}
immunity at Logic High CMu 1000 { V/us | Vem=10Vp-p 10} 1.6
Level Output Vo imin) =20V
Common Mode Transient lp=16mA, Ru=8.2kQ
Immunity at Logic Low CML -1000 | V/us | Vem=10Vpp 10 | 1,7
Level Output Vo (max.) =08V
Bandwidth BW 2 MHz | R.=1000 8 8
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Notes:
1. Each channel.

2. Current Transfer Ratio is defined as the ratio of output collector current, lo, to the forward LED input current, I, times 100%. CTR is
known to degrade slightly over the unit's lifetime as a function of input current, temperature, signal duty cycle and system on time.
Refer to Application Note 1002 for more detail. In short it is recommended that designers allow at least 20-25% guardband

for CTR degradation.

3. Measured between pins 1 through 8 shorted together and pins 9 through 16 shorted together.

4. Measured between each input pair shorted together and the output pins for that channel shorted together.

5. Measured between pins 3 and 4 shorted together and pins 7 and 8 shorted together.

6. CMH is the steepest slope (dV/dt) on the leading edge of the common mode pulse, Vcm, for which the output will remain in the
logic high state (i.e.Vo > 2.0 V).

7. CML is the steepest slope (dV/dt) on the trailing edge of the.common mode pulse, Vcm, for which the output will remain in the
logic low state (i.e. Vo < 0.8 V).

8. Bandwidth is the frequency at which the ac output voltage is 3dB below the low frequency asymptote.

9. This is a momentary withstand test, not an operating condition.

wooE [
100 Ie Tp = 25°C —

/

v

0.1

Iz — FORWARD CURRENT — mA
>

1.30 1.40 1.50

Vg — FORWARD VOLTAGE — VOLTS

Figure 1. Input Diode Forward Characteristic.

o
E L s e 1 B 0 0 R A R
« Vee = 5V
i Vg = 0.4V
w
2
< oy
g L | m=2sc
0 - ]
% Ta = -55°C
£ Ta = +125°C
=
o
=]
N 05pe o Y
3 / NORMALIZED TO:
z CTRAT I = 16 mA,
o Ta =25"C
z
|
£ o
o o1 1 10 100

Ig — INPUT DIODE FORWARD CURRENT — mA

Figure 3. Normalized Current Transfer Ratio vs. Input Diode
Forward Current.
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degradation of CTR. See App. Note 1002 to assess actual
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Figure 11. Recommended Logic Interface.

MIL-STD-883 CLASS B TEST PROGRAM

Hewlett-Packard’s 883B optocouplers are in compliance
with MIL-STD-883, Revision C. Deviations listed below are
specifically allowed in DESC drawing 81028 for an H.P.
Optocoupler from the same generic family using the same
manufacturing process, design rules and elements of the
same microcircuit group.

Testing consists of 100% screening to Method 5004 and
quality conformance inspection to Method 5005 of MIL-
STD-883. See the pages of this section entitled Hermetic
Optocoupler Product Qualification for details of this test
program. .

4N55/883B Clarifications:
I. 100% screening per MIL-STD-883, Method 5004 con-
stant acceleration — condition A not E.

Il. Quality Conformance Inspection per MIL-STD-883,
Method 5005, Group A, B, C and D.

Group A — See table below for specific electrical tests.
Group B — No change

Group C — Constant Acceleration — Condition A not E.
Group D — Constant Acceleration — Condition A not E.

PART NUMBERING SYSTEM

Commercial Product

Ciass B Product

4N55 4N55/883B
Vec Voc
+5.5V +3.5V
1 1B
—2 15 27082
2000 13 14 A
- 4 13
—5 12—
Vin
5.4V ] ‘7" "
- ¥ 2709
Y e N N S
s
Ta =+125°C

CONDITIONS: Ig =20 mA

Figure 12. Operating Circuit for Burn-in and Steady State Life

Tests

GROUP A — ELECTRICAL TESTS

LTPD

Subgroup 1
* Static tests at Ta = 25°C, loH, BVR, IceL, lccH, CTR, VE, o1 and l-o. 2
Subgroup 2
* Static tests at Ta = +125°C, loH, BVR lccL, lcch, CTR, Ve and loH1 3
Subgroup 3
* Static tests at Ta = -55°C, lon, BVR Icot, focH, CTR, VF and loHt 5
Subgroups 4,5,6,7 and 8

These subgroups are non-applicable to this device type
Subgroup 9
* Switching tests at T4 =25°C, tpLH and tpHL 2
Subgroup 10
* Switching tests at Ta =+125°C, tpLy and tpHL 3
Subgroup 11
+ Switching tests at Ta =-55°C, tpLH and tPHL 5

* Limits and Conditions per Table II.
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Applications

Because technology is growing and changing so
rapidly, HP’s commitment to customers includes
an extensive applications department. In an effort
to anticipate design needs and answer design
questions, this team of engineers has published a
complete library of applications literature available
through HP sales and service offices, authorized
distributors and direct from the factory. A listing
of all application bulletins and application notes is
on the facing page.

This year application handbooks which contain
complete application notes bound together with
additional product information are available. Now
you can keep the design information

you need from year-to-year.
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These handbooks sell for §12 each, U.S. price.
Look in the back of this catalog for a business
reply card to order yours. For individual
application notes either use the business reply
card or call your nearest HP sales and service
office. Ask for the Components department. A
listing of these offices can be found in the
appendix, section 10.

In 1981, the second edition of the
Optoelectronics/Fiber Optics Applications
Manual was published by McGraw-Hill. This
hard-bound manual was prepared by HP’s
applications engineering staff and contains design
information on LED’s, displays, optocouplers and
fiber optics. It can be purchased from an
authorized distributor or directly from McGraw-
Hill for $25.




Applications Listing

MOTION SENSING AND CONTROL

Model
Pub. No. (Date) Description
AN-1011 Design and Operational Considerations

5953-9393 (12/83)

for the HEDS-5000 Incremental Shaft
Encoder

AN-1025
5954-0920 (9/85)

Applications and Circuit Design for the
HEDS-7500 series Digital Potentiometer

BAR CODE COMPONENTS

Model
Pub. No. (Date) Description
AB-59 HP 16800A/16801A Bar Code Reader

5953-9365 (7/83)

Configuration Guide for a DEC VT-100 or
Lear Siegler ADM-31 to a DEC PDP-11
Computer

AB-61
5953-9361 (8/83)

HP 16800A/16801A Bar Code Reader
Configuration Guide for an IBM
3276/3278 Terminal

AB-62
5953-9362 (8/83)

HP 16800A/16801A Bar Code Reader
Configuration Guide for an IBM 4955F
Series 1 Process Control CPU/Protocol
Converter and an IBM 3101 Terminal

AB-63
5953-9363 (8/83)

HP 16800A/16801A Bar Code Reader
Configuration Guide for an IBM 5101
Personal Computer

AB-68
5953-9382 (11/83)

HP 16800A/16801A Bar Code Reader
Configuration Guide for a MICOM
Micro280 Message Concentrator

AB-1008 Optical Sensing with the HEDS-1000
5953-0460 (1/81)
AN-1013 Elements of a Bar Code System

5953-9387 (11/83)

5953-7716 (12/81)

OPTOCOUPLERS

Model
Pub. No. (Date) Description

TB-101 Fiber Optic SMA Connector Technology
5954-1004 (4/85)

TB-102 Fiber/Cable Selection for LED Based
5954-1011 (5/85) Local Communications Systems

TB-103 High Speed Optocouplers vs. Pulse
5954-1017 (7/85)  Transformer

AB-60 Applications Circuits for
5953-9347(4/83) HCPL-3700 and HCPL-2601

AB-69 CMOS Circuit Design using Hewlett-
5953-9384 (10/83) Packard Optocouplers

AN-939 High Speed Optocouplers
5953-9368 (10/73)

AN-947 Digital Data Transmission Using Optically
5953-7759 (6/82) Coupled Isolators

AN-948 Performance of the 6N135, 6N136 and

6N 137 Optocouplers in Short to Moderate
Length Digital Data Transmission
Systems

AN-951-1
5953-7794 (10/82)

Applications for Low Input Current,
High Gain Optocouplers
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AN-951-2 Linear Applications of Optocouplers
5963-7730 (4/82)
AN-1002 Consideration of CTR Variations in

5953-7799 (10/82)

Optically Coupled Isolator Circuit
Designs

AN-1004
5953-0406 (11/79)

Threshold Sensing for Industrial Control
Systems with the HCPL-3700 Interface
Optocoupler

5954-0979 (1/85)

AN-1018 Designing with HCPL-4100 and
5953-9359 (8/83) HCPL-4200 20 mA Optocouplers
AN-1023 Radiation Immunity of HP Optocouplers
5954-1003 (3/85)
AN-1024 Ring Detection with the
5954-1006 (3/85) HCPL-3700 Optocoupler
FIBER OPTICS
Model
Pub. No. (Date) Description
AB-65 Using 50/125 um Optical Fiber with
5953-9370 (9/83) Hewlett-Packard Components
AB-71 Using 200 um PCS Optical
5954-1021 (12/85) Fiber with HP Components
AN-915 Threshold Detection of Visible and
5953-0431 (4/80) Infrared Radiation with PIN Photodiodes
AN-1000 Digital Data Transmission with the HP
5953-0463 (1/82) Fiber Optic System
AN-1022 High Speed Fiber Optic Link Design with

Discrete Components

LIGHT BARS AND BAR GRAPH ARRAYS

Model
Pub. No. (Date) Description
AN-1007 Bar Graph Array Applications
5953-0452 (1/81)
AN-1012 Methods of Legend Fabrication

5953-0478 (2/81)

SOLID STATE LAMPS

Model
Pub. No. (Date) Description
AB-1 Construction and Performance of High

5952-8378 (1/75)

Efficiency Red, Yellow and Green
LED Materials

»
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AN-945 Photometry of Red LEDs
5952-0420 (10/73)

AN-1005 Operational Considerations for LED
5953-0419 (3/80) Lamps and Display Devices

AN-1017 LED Solid State Reliability
5953-7784 (10/82)

AN-1019 Using the HLMP-4700/-1700/-7000 Series
5954-0921 (1/86) Low Current Lamp

AN-1021 Utilizing LED Lamps Packaged on Tape
5953-0861 (5/84) and Reel

AN-1027 Soldering LED Components
5954-0893 (7/85)

AN-1028 Surface Mount Subminiature LED Lamps

5954-0902 (9/85)




SOLID STATE DISPLAYS

APPLICATIONS HANDBOOKS

Model Model
Pub. No. (Date) Description Pub. No. (Date) Description
AB-4 Detection and Indication of Segment HPBK-4000 LED Indicators and Displays Applications
5952-8381 (4/75) Failures in 7-Segment LED Displays (1986) Handbook
AB-64 Mechanical and Optical Considerations $10
5953-9366 (9/83) for the 0.3" Microbright HPBK-5000 Optocouplers and Fiber Optics
Seven-Segment Display (1986) Applications Handbook

AB-70 Green LED Displays and GEN 11l ANVIS

5954-0868 (11/84) Night Vision Goggle Compatibility

AN-934 5082-7300 Series Solid State Display
5952-0337 (11/72) Installation Techniques

AN-1006 Seven Segment LED Display Applications
5953-0439 (7/80)

AN-1015 Contrast Enhancement Techniques for
5953-7788 (11/82) LED Displays

AN-1016 Using the HDSP-2000 Alphanumeric
5953-7787 (3/84) Display Family

AN-1026 Designing with HP’'s Smart Display — the

5954-0886 (6/85)

HPDL-2416

$10

APPLICATIONS MANUAL

Model
Pub. No. (Date) Description
HPBK-2000 Optoelectronics/Fiber-Optics
McGraw-Hill Applications Manual
(no. 93203815)  $25
(1981)




Abstracts

APPLICATION BULLETIN 1
Construction and Performance of High Efficiency Red,
Yellow and Green LED Materials

The high luminous efficiency of Hewlett-Packard’s High
Efficiency Red, Yellow and Green lamps and displays is
made possible by a new kind of light emitting material
utilizing a GaP transparent substrate. This application
bulletin discusses the construction and performance of
this material as compared to standard red GaAsP and
red GaP materials.

APPLICATION BULLETIN 4
Detection and Indication of Segment Failures in Seven
Segment LED Displays

The occurrence of a segment failure in certain
applications of seven segment displays can have
serious consequences if a resultant erroneous message
is read by the viewer. This application bulletin discusses
three techniques for detecting open segment lines.and
presenting this information to the viewer.

APPLICATION BULLETIN 59

HP16800A/16801A Bar Code Reader Configuration
Guide for a DEC VT-100 or Lear Siegler ADM-31 to a
DEC PDP-11 Computer

This application bulletin provides information to aid in
configuring the HP 16800A/16801A bar code reader with
a DEC-PDP-11 computer, and either a DEC-VT-100
terminal or a LEAR SIEGLER ADM-31 terminal.

APPLICATION BULLETIN 60
Applications Circuits for HCPL-3700 and HCPL-2601

Simple circuit illustrations are given for use of the
HCPL-3700 threshold detection optocoupler for ac or
dc sensing requirements. Programmable threshold
levels are given for the HCPL-3700.

Also, a basic LSTTL to LSTTL isolation interface circuit
for 10 MBd operation is given which uses the high
common mode transient immunity HCPL-2601
optocoupler.

APPLICATION BULLETIN 61
HP 16800A/16801A Bar Code Reader Configuration
Guide for an IBM 3276/3278 Terminal

This application bulletin provides information to aid in
configuring the HP 16800A/16801A bar code reader with
an IBM 3276/3278 terminal to an IBM 3272/3274 Remote
Communications Controller. In this configuration the
IBM 3272/3274 is connected to an IBM mainframe
computer.

APPLICATION BULLETIN 62

HP 16800A/16801A Bar Code Reader Configuration
Guide for an IBM 4955F Series 1 Process Control CPU/
Protocol Converter and an IBM 3101 Terminal

This application bulletin provides information to aid in
configuring the HP 16800A/16801A bar code reader in
an eavesdrop configuration with an IBM 3101 terminal

and an IBM Series 1 Process Control CPU/Protocol
Converter. In this configuration the IBM Series 1 is
connected to an IBM mainframe computer.

APPLICATION BULLETIN 63
HP 16800A/16801A Bar Code Reader Configuration
Guide for an IBM 5101 Personal Computer

This application bulletin provides information to aid in
configuring the HP 16800A/16801A bar code reader with
an IBM 5101 Personal Computer.

APPLICATION BULLETIN 64
Mechanical and Optical Considerations for the 0.3"
Microbright Seven-Segment Display

The need to conserve space in electronic instruments
has increased drastically in the drive to design more
compact, more portable equipment. Hewlett-Packard has
facilitated the saving of space in the design of front
panels with the introduction of the Microbright, Hewlett-
Packard’'s new HDSP-7300/-7400/-7500/-7800 series
compact 0.3" seven segment displays. Smaller than the
conventional 0.3" device, the Microbright requires less
space without sacrificing display height and is also
Hewlett-Packard’s most sunlight viewable seven segment
display. i

This application bulletin deals with several issues in the
use of the Microbright. Optical filtering is covered, with
recommendations on filters to use over the devices.
Adjusting the package height and recommended sockets
are also presented, followed by a discussion on the
brightness of the display.

APPLICATION BULLETIN 65
Using 50/125 um Optical Fiber with Hewlett-Packard
Components

Applications Bulletin 65 explains factors that influence
the power coupled into various fiber diameters and
numerical apertures. Test results showing coupled
power from HP LED sources into 100/140 u metre and
50/125 p metre fiber are included.

APPLICATION BULLETIN 68
HP 16800A/16801A Bar Code Reader Configuration
Guide for a MICOM Micro280 message concentrator

In some applications, multiple bar code readers may be
required to input data to a logging terminal or a central
processing unit. However, connecting each unitto a
CPU may utilize more input/output ports than desired.
A port concentrator will allow several devices to be
connected using only one port to the CPU. This
application bulletin provides information to aid in
configuring the HP 16800A/16801A bar code reader with
a MICOM Micro280 Message Concentrator.
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Abstracts (cont.)

APPLICATION BULLETIN 69
CMOS Circuit Design Using Hewlett-Packard
Optocouplers

Within this .application bulletin are CMOS isolation
interface circuits for use with the various, low input
current, Hewlett-Packard optocouplers, specifically, the
HCPL-2200/2300/2731 and 6N139 devices. Advantages
of and recommendations for different input and output
circuit configurations are given in tabular form for low
power operation at various signalling rates.

APPLICATION BULLETIN 70
Green LED Displays and GEN Il ANVIS Night Vision
Goggle Compatibility

The military is incorporating GEN il Avnators Night
Vision Imaging System (ANVIS) night vision goggles
(NVG) to provide vision capability during night
operations. Aircraft instrument lighting and other
equipment must be compatible with the GEN 11l ANVIS
goggles so as not to interfere with their operation.

NVG compeatibility can be achieved with Hewlett-
Packard green LED displays when combined with the
proper NVG filters. The topics discussed in this :
application bulletin include a description of the GEN

111 ANVIS night vision goggles, NVG compatibility
problems, the military ANVIS Radiance requirement for
NVG compatibility and technical data on NVG filters for
use with green LED displays.

APPLICATION BULLETIN 71
200-um PCS Fiber with Hewlett-Packard Fiber Optic
Transmitters and Receivers

A description of the properties of 200-um PCS fiber is
given and the performance when used with Hewlett-
Packard fiber optic components is described in the form
of graphs and tables.

APPLICATION NOTE 915
Threshold Detection of Visible and Infrared Radiation
with PIN Photodiodes

PIN photodiodes are compared with multiplier
phototubes in an 11-point summary of their relative
merits. This is followed by a description of PIN
photodiode device structure, mode of operation, and
analysis of the diode’s equivalent circuit.

Four pre-amplifier circuits are presented. Two of these
describe use of operational amplifiers — one for linear
response, the other for logarithmic response. The other
two circuits are designed for substantially higher
speeds of response, using discrete components to
obtain wide bandwidth as well as high sensitivity.

APPLICATION NOTE 934
5082-7300 Series Solid State Display Installation
Techniques

The 4N5X, HDSP-07XX/08XX/09XX, and 5082-73XX
series Numeric/Hexadecimal indicators are an excellent
solution to most standard display problems in
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commercial, industrial and military applications. The
unit integrates the display character and associated
drive electronics in a single package. This advantage
allows for space, pin and labor cost reductions, at the
same time improving overall reliability.

The information presented in this note describes
general methods of incorporating this series into varied
applications.

APPLICATION NOTE 945
Photometry of Red LEDs

Nearly all LEDs are used either as discrete indicator
lamps or as elements of a segmented or dot-matrix
display. As such, they are viewed directly by human
viewers, so the primary criteria for determining their
performance is the judgment of a viewer. Equipment for
measuring LED light output should, therefore, simulate
human vision.

This application note will provide answers to these
questions:

1. What to measure (definitions of terms)
2. How to measure it (apparatus arrangement)
3. Whose equipment to use(criteria for selection)

APPLICATION NOTE 947
Digital Data Transmission Using Optically Coupled
Isolators

Optocouplers make ideal line receivers for digital data
transmission applications. They are especially useful for
elimination of common mode interference between two
isolated data transmission systems. This application
note describes design considerations and circuit
techniques with special emphasis on selection of line
drivers, transmission lines, and line receiver termination
for optimum data rate and common mode rejection.
Both resistive and active terminations are described in
detail. Specific techniques are described for
multiplexing applications, and for common mode
rejection and data rate enhancement.

APPLICATION NOTE 948

Performance of the 6N135/6/7 Series of Optocouplers in
Short to Moderate Length Digital Data Transmission
Systems

Describes use of HP 6N135/6/7 optocouplers as line
receivers in a TTL-TTL compatible NRZ (nonreturn-to-
zero) data transmission link. It describes several useful
total systems including line driver, cable, terminations,
and TTL compatible connections.

APPLICATION NOTE 951-1
Applications for Low Input Current, High Gain
Optocouplers

Optocouplers are useful in line receivers, logic isolation,
power lines, medical equipment, and telephone lines.
This note discusses use of the 6N138/9 series high CTR
optocouplers in each of these areas.




Abstracts (cont.)

APPLICATION NOTE 951-2
Linear Applications of Optocouplers

Although optocouplers are not inherently linear, the
separate photodiodes used in Hewlett-Packard
optocouplers provide better linearity as well as higher
speed of response than phototransistor detectors.

Linearity enhancement by use of paired optocouplers is
described with specific circuit examples offering DC-to-
25 KHz response. These examples illustrate the relative
merits of differential and servo techniques.

A circuit with linear AC response to 10 MHz is also
described for analog optocouplers having the
photodiode terminals externally accessible.

Digital techniques of voltage-to-frequency conversion
and pulse width modulation are discussed. Their
linearity is quite independent of optocoupler linearity
but require use of high speed optocouplers for low
distortion.

APPLICATION NOTE 1000
Digital Data Transmission with the HP Fiber Optic
System

Fiber optics can provide solutions to many data
transmission system design problems. The purpose of
this application note is to aid designers in obtaining
optimal benefits from this relatively new technology.
Following a brief review of the merits, as well as the
limitations, of fiber optics relative to other media, there
is a description of the optical, mechanical, and electrical
fundamentals of fiber optic data transmission system
design. How these fundamentals apply is seen in the
detailed description of the Hewlett-Packard system. The
remainder of the note deals with techniques
recommended for operation and maintenance of the
Hewlett-Packard system, with particular attention given
to deriving maximum benefit from the unique features it
provides.

APPLICATION NOTE 1002
Consideration of CTR Variations in Optocoupler Circuit
Designs

A persistent, and sometimes crucial, concern of
designers using optocouplers is that of the current
transfer ratio, CTR, changing with time. The change, or
CTR degradation, must be accounted for if long,
functional lifetime of a system is to be guaranteed. This
application note will discuss a number of different
sources for this degradation.

APPLICATION NOTE 1004
Threshold Sensing for Industrial Control Systems with
the HCPL-3700 Interface Optocoupler

Interfacing from industrial control systems to logic
systems is a necessary operation in order to monitor
system progress. This interfacing is found in process
control systems, programmable controllers,
microprocessor subsystems which monitor limit and
proximity switches, environmental sensors and ac line
status; in switching power supplies for detection of ac
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power loss; in power back up systems which need an
early warning of power loss in order to save special
microprocessor memory information or switch to
battery operation, etc. Applications of the HCPL-3700
interface optocoupler are addressed in this note. The
isolation and threshold detection capability of the
HCPL-3700 allows it to provide unique features which
no other optocoupler can provide. Addressed in this
note are the advantages of using this optocoupler for
isolating systems as well as the device characteristics,
dc/ac operational performance with and without
filtering, simple calculations for setting desired
thresholds, and four typical application examples for
the HCPL-3700. Additional coverage is given to
protection considerations for the optocoupler from the
standpoint of power transients, thermal conditions, and
electrical safety requirements of the industrial control
environment.

APPLICATION NOTE 1005
Operational Considerations for LED Lamps and Display
Devices

In the design of a display system, which incorporates
LED lamps and display devices, the objective is to
achieve an optimum between light output, power
dissipation, reliability, and operating life. The
performance characteristics and capabilities of each
LED device must be known and understood so that an
optimum design can be achieved. The primary source |
for this information is the LED device data sheet. The
data sheet typically contains Electrical/Optical
Characteristics that list the performance of the device
and Absolute Maximum Ratings in conjunction with
characteristic curves and other data which describe the
capabilities of the device. A thorough understanding of
this information and its intended use provides the basis
for achieving an optimum design. This application note
presents an in-depth discussion of the theory and use
of the electrical and optical information contained
within a data sheet. Two designs using this information
in the form of numerical examples are presented, one

for dc operation and one for pulsed (strobed) operation.

APPLICATION NOTE 1006
Seven Segment LED Display Applications

This application note begins with a detailed explanation
of the two basic product lines that Hewlett-Packard
offers in the seven segment display market. This
discussion includes mechanical construction
techniques, character heights, and typical areas of
application. The two major display drive techniques, dc
and strobed, are covered. The resultant tradeoffs of
cost, power, and ease of use are discussed. This is
followed by several typical instrument applications
including counters, digital voltmeters, and
microprocessor interface applications. Several different
microprocessor based drive techniques are presented
incorporating both the monolithic and the large seven
segment LED displays.
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Abstracts (cont.)

The application note contains a discussion of intensity
and color considerations made necessary if the devices
are to be end stacked. Hewlett-Packard has made
several advances in the area of sunlight viewability of
LED displays. The basic theory is discussed and
recommendations made for achieving viewability in
direct sunlight. Information concerning display
mounting, soldering, and cleaning is presented. Finally,
an extensive set of tables has been compiled to aid the
designer in choosing the correct hardware to match a
particular application. These tables include seven
segment decoder/drivers, digit drivers, LS| chips
designed for use with LEDs, printed circuit board edge
connectors, and filtering materials.

APPLICATION NOTE 1007
Bar Graph Array Applications

This application note begins with a description of the
manufacturing process used to construct the 10
element array. Next is a discussion of the package
design and basic electrical configuration and how they
affect designing with the bar graph array. Mechanical
information including pin spacing and wave soldering
recommendations are made.

Display interface techniques of two basic types are
thoroughly discussed. The first of these two drive
schemes is applicable in systems requiring display of
analog signals in a bar graph format. The second major
drive technique interfaces bar graph arrays in systems
where the data is of a digital nature. Examples of
microprocessor controlled bar graph arrays are
presented.

Summarized for the design engineer are tables of
available integrated circuits for use with bar graph
arrays. Finally, a list of recommended filters is included.

APPLICATION NOTE 1008
Optical Sensing with the HBCS-1100

This application note gives the basic optical flux
coupling design for discrete emitters and detectors.
Presents the concepts of modulation transfer function,
depth of field, and reflective sensor design. It also
discusses the optical and electrical operation of the
HBCS-1100 High Resolution optical sensor. Finally, it
presents electrical design techniques which allow the
HBCS-1100 to interface with popular logic families.

APPLICATION NOTE 1011
Design and Operational Considerations for the HEDS-
5000 Incremental Shaft Encoder

This application note is directed toward the system
designer using the HEDS-5000 and HEDS-6000
modular incremental shaft encoders. First the note
briefly analyzes the theory of design and operation of
the HEDS-5000 and HEDS-6000. A practical approach
to design considerations and an error analysis provide
an indepth treatment of the relationship between motor
mechanical parameters and encoding error
accumulation. Several design examples demonstrate
the analysis techniques presented. Operation
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considerations for assembly, test, trouble shooting and
repair are presented. Finally some circuits and software
concepts are introduced which will be useful in
interfacing the shaft encoder to a digital or
microprocessor based system. Appendix A summarlzes
the uses and advantages of various encoder
technologies while Appendix B provides guidance for
selecting DC motors suitable for use wnth the HEDS-
5000 and HEDS-6000.

APPLICATION NOTE 1012
Methods of Legend Fabrication

Hewlett-Packard LED Light Bar Modules inscribed with
fixed messages or symbols can be used as economical
annunciators. Annunciators are often used in front
panels to convey the status of a system, to indicate a
selected mode of operation or to indicate the next step
in a sequence. This application note discusses
alternative ways the message or symbols (legends) can
be designed. A selection matrix is provided to assist in
the selection of the most appropriate method of legend
fabrication. Each fabrication method is explained in
detail along with mounting and attachment techniques.
Finally, prevention of cross-talk is discussed for legend
areas of a multi-segmented light bar.

APPLICATION NOTE 1013
Elements of a Bar Code System

This application note describes in detail the elements
that make up most bar code systems. Included is a
discussion of the fundamental system design, detailed
discussion of 7. popular code symbologies, a section on
symbol generation, and methods of data entry. A
glossary of terms and a reference section are also
included. This is an excellent publication.for people
who are just learning about bar code, or for those who
need a more.comprehensive understanding of the
subject. .

APPLICATION NOTE 1015
Contrast Enhancement Techniques for LED Displays

Contrast enhancement is essential to assure readability
of LED displays in a variety of indoor and outdoor
ambients. Plastic filters are typically used for contrast
enhancement with indoor lighting and glass circular
polarized filters are typically used to achieve readability
in-sunlight ambients.

This application note discusses contrast enhancement
technology for both indoor and outdoor ambients, the
theory of Discrimination Index and provides a list of
tested contrast enhancement filters and filter
manufacturers.

APPLICATION NOTE 1016
Using the HDSP-2000 Alphanumeric Display Family

The HDSP-2000 family of alphanumeric display
products provides the designer with a variety of easy-to-
use display modules with on board integrated circuit
drivers. The HDSP-2000 family has been expanded to
provide three display sizes with character heights
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ranging from 3.8 mm (0.15") to 6.9 mm (0.27"), four
display colors, and both commercial and military
versions. These displays can be arranged to create both
single line and mulitiple line alphanumeric panels.

This note is intended to serve as a design and
application guide for users of the HDSP-2000 family of
alphanumeric display devices. It covers the theory of
the device design and operation, considerations for
specific circuit designs, thermal management, power
derating and heat sinking, and intensity modulation
techniques.

APPLICATION NOTE 1017
LED Solid State Reliability

Light emitting diode display technology offers many
attractive features including multiple display colors,
sunlight readability, and a continuously variable intensity
adjustment. One of the most common reasons that LED
displays are designed into an application, however, is
the high level of reliability of the LED display. Hewlett-
Packard has taken a leadership role in setting reliability
standards for LED displays and documenting reliability
performance.

This note explains how to use the reliability data sheets
published for HP LED indicators and displays. It
describes the LED indicator and display packages,
defines device failures, and discusses parameters
affecting useful life, failure rates and mechanical test
performance.

APPLICATION NOTE 1018
Designing with the HCPL-4100 and HCPL-4200 Current
Loop Optocoupler

Digital current loops provide unique advantages of large
noise immunity and long distance communication at
low cost. Applications are wide and varied for current
loops, but one of the critical concerns of a loop system
is to provide a predictable, reliable and isolated
interface with the loop. The HCPL-4100 (transmitter)
and HCPL-4200 (receiver) optocouplers provide for
easy interfacing to and from a current loop with minimal
design effort. Within this application note a complete
description of the HCPL-4100/4200 devices is given
along with applications for digital, 20 mA, simplex, half
duplex and full duplex loops. These loops can be either
point-to-point or multidrop configurations. Factors
which affect data performance are discussed. Circuit
arrangements with specific data performance are given
in graphical and tabular form.

APPLICATION NOTE 1019

Using the HLMP-4700/-1700/-7000 Series Low Current
Lamps

Hewlett-Packard manufactures a series of LED lamps
that are designed for operation at 2 mA DC. These
lamps are available in high efficiency red, yellow, and
high performance green in a variety of package styles.
These lamps allow the designer to reduce system power
dissipation, and drive circuit costs.

This application note contrasts electrical characteristics
of the low-current lamp with HP’s conventional lamp.
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Costs of implementing lamp drive circuits are
discussed, as in power conservation in TTL and circuits
involving higher voltages. Finally, telecommunications
and battery information are presented.

APPLICATION NOTE 1021
Utilizing LED Lamps Packaged on Tape and Reel

Hewlett-Packard offers many of its LED lamps
packaged on tape and reel for radial insertion by
automatic equipment during high volume production of
PC board assemblies.

This application note is a guide to the use of tape and
reel LED lamps in the automatic insertion process.
Discussed are the LED lamp tape and reel
configuration, the radial lead insertion process, PC
board design considerations, a method to maintain LED
lamp alignment during soldering and lamp stand-off
height information.

APPLICATION NOTE 1022
High Speed Fiber Optic Link Design with Discrete
Components

As the technology of fiber optic communication
matures, design considerations for large volume
applications focus as much on cost and reliability, as
bandwidth and bit-error-rate. This application note
describes a 100 MBd fiber optic communication link
which was implemented with low-cost, non-exotic
technology, including LED transmitter, PIN photodiode
detector, off-the-shelf ICs and discrete components, laid
out on epoxy-glass circuit boards.

APPLICATION NOTE 1023
Radiation Immunity of Hewlett-Packard Optocouplers

Opening with a quotation from MIL-HDBK-279
describing optocouplers containing photodiodes as
superior to optocouplers containing phototransistors,
the text describes the properties of ionizing radiation
(particles and photons) and how it affects the
performance of optocouplers. Graphs show
degradation of CTR (Current Transfer Ratio) in the
6N140 as a function of gamma total dose (up to 1000
rad [Si] and as a function of total neutron fluence (up to
6 x 1012 n/cm?). A table gives radiation hardness
requirements for various military requirements.

APPLICATION NOTE 1024
Ring Detection with the HCPL-3700 Optocoupler

With the increased use of modems, automatic phone
answering equipment, private automatic branch
exchange (PABX) systems, etc., low-cost, reliable,
isolated ring detection becomes important to many
electronic equipment manufacturers. This application
note addresses the definition of ringing requirements
(U.S.A. and Europe), applications of the HCPL-3700
optocoupler as a simple, but effective, ring detector. A
design example is shown with calculations to illustrate
proper use of the HCPL-3700. Features which are
integrated into the HCPL-3700 provide for predictable
detection, protection and isolation when compared to
other optocoupler techniques.

o
=
[=]
—
<T
o
pur
a-
[T
<T




Abstracts (cont.)

APPLICATION NOTE 1025
Applications and Circuit Design for the HEDS-7500
series Digital Potentiometer

This application note demonstrates some of the uses for
the Hewlett-Packard HEDS-7500 series digital
potentiometer, explains how a digital potentiometer
works, and explains some of the advantages of a digital
potentiometer over a standard resistive potentiometer.

In addition, this application note provides some
examples of circuitry which will interface the digital
potentiometer to a microprocessor, and provides
mechanical design considerations and available options
for the HEDS-7500 series digital potentiometer.

APPLICATION NOTE 1026
Designing with Hewlett-Packard’s Smart Display — The
HPDL-2416

The trend in LED Alphanumeric displays is to simplifiy a
designer’s job as much as possible by incorporating on
board character storage, ASCII character generation,
and multiplexing within the display. The HPDL-2416 is a
four character alphanumeric display which incorporates
a 64 character ASCII decoder and an on board CMOS
IC to perform these functions. This application note is
intended to serve as a design and application guide for
users of the HPDL-2416. The information presented will
cover: electrical description, electrical design
considerations, interfacing to micro-processors, pre-
programmed message systems, mechanical and
electrical handling, and contrast enhancement.

APPLICATION NOTE 1027
Soldering LED Components

The modern printed circuit board is assembled with a
wide variety of semiconductor components. These
components may include LED lamps and displays in
combination with other components. The quantity of
solder connections will be many times the component
count. Therefore, the solder connections must be good
on the first pass through the soldering process. The
effectiveness of the soldering process is a function of
the care and attention paid to the details of the process.
It is important for display system designers and PC
board assembly engineers to understand the aspects of
the soldering process and how they relate to LED
components to assure high yields.

This application note provides an in depth discussion
on the aspects of the soldering process and how they
relate to LED lamps and display components, with the
objective of being to serve as a guide towards achieving
high yields for solder connections.

APPLICATION NOTE 1028
Surface Mount Subminiature LED Lamps

Modern printed circuit boards are being assembled with
surface mounted components, replacing through hole
mounted components in many traditional applications.
Hewlett-Packard has surface mount options for its
HLMP-6000/7000 series of subminiature LED lamps,
Options 011 and 013 for “gull wing” leads and Option
021 for “yoke” leads for inverted mounting.

This application note provides information on how to
surface mount and vapor phase reflow solder these
surface mount subminiature LED lamps.

TECHNICAL BRIEF 101
Fiber Optic SMA Connector Technology

Technical Brief 101 discusses tradeoffs between various
SMA connector techniques and provides a contact
matrix of manufacturers versus SMA connector type.

TECHNICAL BRIEF 102
Fiber/Cable Selection for LED Based
Local Communications Systems

Technical Brief 102 is intended to assist the first time
user of fiber optics with the selection of a fiber cable
that best meets desired system requirements. Issues
discussed in Technical Brief 102 include: Tradeoffs
between various fiber types, the effect of LED emitters
on fiber performance, coupled power versus numerical
aperture and factors that influence cable selection. A
contact matrix that lists fiber cable manufacturers
versus cable type is also included.

TECHNICAL BRIEF 103
High Speed Optocouplers vs. Pulse Transformers

For high speed signaling with ground loop isolation,
pulse transformers are often used. Here are summarized
briefly the difficulties encountered in the use of pulse
transformers, such as rise-time, sag, and interwinding
capacitance. A table summarizes the parameters of
Hewlett-Packard optocouplers designed for high speed
signaling. A second table summarizes the advantages of
using these optocouplers instead of pulse transformers.
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HP Components

Authorized Distributor
and Representative Directory

United States

Alabama

Hall-Mark Electroniecs
4900 Bradford Drive
Huntsville 35807
(205) 837-8700

Hamilton/Avnet

4940 Research Drive N.W.
Huntsville 35805

(205) 837-7210

Schweber Electronics
2227 Drake Avenue
Suite 14

Huntsville 35805
(205) 882-2200

Arizona

Hamilton/Avnet
505 South Madison
Tempe 85281

(602) 231-5100

Schweber Electronics
11049 N. 23rd. Drive
Suite 100

Phoenix 85029

(602) 997-u4874

California

Hall-Mark Electronics
8130 Remmet Avenue
Canoga Park 91304
(818) 716-7300

Hall-Mark Electronics
2221 E. Rosecrans Blvd.
Suite 104

E1 Segundo 90245

(213) 643-9101

Hall-Mark Electronics
1110 Ringwood Court
San Jose 95131

(408) 946-0900

Hall-Mark Electronics
14831 Franklin Avenue
Tustin 92680

(714) 669-4700

Hamilton/Avnet
3002 East G Street
Ontario 91764
(714) 989-4602

Hamilton/Avnet

4103 Northgate Blvd.
Sacramento 95834
(916) 925-2216

Hamilton/Avnet
4545 Viewridge Avenue
San Diego 92123
(619) 571-7510

Hamilton/Avnet
1175 Bordeaux Drive
Sunnyvale 94086
(408) 743-3355

California (cont.)

Hamilton Electro Sales
9650 De Soto Avenue
Chatsworth 91311

(818) 700-6500

Hamilton Electro Sales
3170 Pullman Street
Costa Mesa 92626

(714) 641-4166

Hamilton Electro Sales
10950 W. Washington Blvd.
Culver City 90230

(213) 558-2121

Schweber Electronics
21139 Victory Blvd.
Canoga Park 91303
(818) 999-4702

Schweber Electronics
1225 W. 190th Street
Suite 360

Gardena, CA 90248
(213) 327-8409

Schweber Electronics
17822 Gillette Avenue
Irvine 92714

(714) 863-0200

Schweber Eleztronics
1771 Tribute Road
Suite B

Sacramento 95815
(916) 929-9732

Schweber Electronics
6750 Nancy Ridge Drive
Bldg. 7, Suites D & E
San Diego 92121

(619) 450-0454

Schweber Electronics
90 East Tasman Drive
San Jose 95134
(408) 946-7171

Colorado

Hamilton/Avnet
8765 East Orchard
Suite 708
Englewood 80111
(303) 740-1000

Schweber Electronics

8955 E. Nichols Avenue
Highland Tech Business Plaza
Englewood 80112

(303) 799-0258

Connecticut

Hall-Mark Electronics
Barnes Industrial Park
33 village Lane

P.0. Box 5024
Wallingford 06492
(203) 269-0100
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., Connecticut (cont.)

Hamilton/Avnet

Commerce Drive

Commerce Industrial Park
Danbury 06810

(203) 797-1100

Schweber Electronics
Finance Drive

Commerce Industrial Park
Danbury 06810

(203) T48-7080

Florida

Hall-Mark Electronics
15301 Roosevelt Blvd.
Suite 303

Clearwater 33520
(813) 530-4543

Hall-Mark Electronics
7648 Southland Blvd.
Suite 100

Orlando 32809

(305) 855-4020

Hall-Mark Electronics
3161 S.W. 15th Street
Pompano Beach 33069-4800
(305) 971-9280

Hamilton/Avnet

6801 N.W. 15th Way
Ft. Lauderdale 33309
(305) 971-2900

Hamilton/Avnet
3197 Tech Drive North
St. Petersburg 33702
(813) 576-3930

Hamilton/Avnet

6947 University Blvd.
Winter Park 32792
(305) 628-3888

Schweber Electronics
215 N. Lake Blvd.
Altamonte Springs 32701
(305) 331-7555

Schweber Electronics
2830 N. 28th Terrace
Hollywood 33020
(305) 927-0511

Georgia

Hall-Mark Electronics
6410 Atlantic Boulevard
Suite 115

Norcross 30071

(404) 447-8000

Hamilton/Avnet
5825 D. Peachtree Corners
East

Norcross 30092
(4o4) uu47-7507

Schweber Electronics
303 Research Drive
Suite 210

Norcross 30092

(404) 449-9170

Illlinois

Hall-Mark Electronics
1177 Industrial Drive
Bensenville 60106
(312) 860-3800

Hamilton/Avnet

1130 Thorndale Avenue
Bensenville 60106
(312) 860-7700

Schweber Electronics
904 Cambridge Drive

Elk Grove Village 60007
(312) 364-3750

Indiana

Hamilton/Avnet
485 Gradle Drive
Carmel 46032
(317) 844-9333

lowa

Hamilton/Avnet

915 33rd Avenue S.W.
Cedar Rapids 52404
(319) 362-4757

Schweber Electronics

5270 North Park Place N.E.
Cedar Rapids 52402

(319) 373-1417

Kansas

Hall-Mark Electronics
10815 Lakeview Drive
Lenexa 66215

(913) 888-4747

Hamilton/Avnet

9219 Quivira Road
Overland Park 66215
(913) 888-8900

Schweber Electronics
10300 W. 103rd. Street
Suite 200 -

Overland Park 66214
(913) 492-2922

Maryland

Hall-Mark Electronics
10240 0ld Columbia Road
Columbia 21046

(301) 988-9800

Hamilton/Avnet
6822 Oak Hall Lane
Columbia 21045
(301) 995-3500

Schweber Electronics
9330 Gaither Road
Gaithersburg 20877
(301) 840-5900




Massachusetts

Hall-Mark Electronics
6 Cook Street
Pinehurst Park
Billerica 01521

(617) 935-9777

Hamilton/Avnet

50 Tower Office Park
Woburn 01801

(617) 273-7500

Schweber Electronics
25 Wiggins Avenue
Bedford 01730

(617) 275-5100

Michigan

Hamilton/Avnet

2215 29th Street S.E.
Grand Rapids 49508
(616) 243-8805

Hamilton/Avnet
32487 Schoolcraft Road
Livonia 48150
(313) 522-4700

Schweber Electronics
12060 Hubbard Drive
Livonia 48150
(313) 525-8100

Minnesota

Hall-Mark Electronics
7838 12th Avenue, So.
Bloomington 55420
(612) 854-3223

Hamilton/Avnet
10300 Bren Road E.
Minneapolis 55343
(612) 932-0600

Schweber Electronics
7424 W. 78th Street
Edina 55435

(612) 941-5280

Missouri

Hall-Mark Electronics
13750 Shoreline Drive
Earth City 63045
(314) 291-5350

Hamilton/Avnet

13743 Shoreline Court
Earth City 63045
(314) 344-1200

Schweber Electronics
502 Earth City Expwy.
Suite 203

Earth City 63045
(314) 739-0526

New Hampshire

Hamilton/Avnet

444 East Industrial Park Dr.
Manchester 03103

(603) 624-9400

Schweber Electronics
Bedford Farms, Bldg. 2
Kilton & South River Road
Manchester 03102

(603) 625-2250

New Jersey

Hall-Mark Electronics
107 Fairfield Road
Suite 1B

Fairfield 07006

(201) 575-4415

Hall-Mark Electronics
1000 Midlantic Drive
Mt. Laurel 08054
(609) 235-1900

Hamilton/Avnet
1 Keystone Avenue
Cherry Hill 08003
(609) 424-0100

Hamilton/Avnet
10 Industrial Road
Fairfield 07006
(201) 575-3390

Schweber Electronics
18 Madison Road
Fairfield 07006
(201) 227-7880

New Mexico

Hamilton/Avnet
2524 Baylor S.E.
Albuquerque 87106
(505) 765-1500

New York

Hall-Mark Electronics
1 Comac Loop
Ronkonkoma 11779
(516) 737-0600

Hamilton/Avnet
§33 Motor Park Way
Hauppauge 11788
(516) 231-9800

Hamilton/Avnet
333 Metro Park Drive
Rochester 14623
(716) 475-9130

Hamilton/Avnet
103 Twin Oaks Drive
Syracuse 13206
(315) 437-2641

Schweber Electronics
3 Town Line Circle
Rochester 14623
(716) 424-2222

Schweber Electronics
Jericho Turnpike
Westbury 11590

(516) 334-T474

North Carolina

Hall-Mark Electronics
5237 North Boulevard
Raleigh 27604

(919) 872-0712

Hamilton/Avnet

3510 Spring Forest Road
Raleigh 27604

(919) 878-0810

Schweber Electronics

1 North Commerce Center
5285 North Boulevard
Raleigh 27604

(919) 876-0000

Ohio

Hall-Mark Electronics
4460 Lake Forest Drive
Suite 202

Cincinnati 45242

(513) 563-5980

Hall-Mark Electronics
5821 Harper Road
Solon 44139

(216) 349-4632

Hall-Mark Electronics
6130 Sunburry Road
Suite B

Westerville 43081
(614) 891-4555

Hamilton/Avnet

4588 Emery Industrial Parkway
Cleveland 44128

(216) 831-3500

Hamilton/Avnet
945 Senate Drive
Dayton 45459
(513) 433-0610

Hamilton/Avnet

777 Brooksedge Blvd.
Westerville 43081
(614) 882-7389

Schweber Electronics
23880 Commerce Park Road
Beachwood 44122

(216) 464-2970

Schweber Electronics
7865 Paragon Road
Suite 210

Dayton 45459

(513) 439-1800

Oklahoma

Hall-Mark Electronics
5460 S. 103rd East Avenue
Tulsa 74145

(918) 665-3200

Schweber Electronics
4815 S. Sheridan
Suite 109

Tulsa 74145

(918) 622-8000

Oregon

Hamilton/Avnet R
6024 S.W. Jean Road
Bldg. C, Suite 10
Lake Oswego 97034
(503) 635-8831

Pennsylvania

Hamilton/Avnet

2800 Liberty Avenue
Pittsburgh 15222
(412) 281-4150

Schweber Electronics
231 Gibralter Road
Horsham 19044

(215) u441-0600

Schweber Electronics
1000 R.I.D.C. Plaza
Suite 203

Pittsburgh 15238
(412) 782-1600
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Texas

Hall-Mark Electronics (Corp.)
11333 Pagemill Drive

Dallas 75234

(214) 343-5000

Hall-Mark Electronics
12211 Technology Blvd.
Austin 78727

(512) 258-8848

Hall-Mark Electronics
10375 Brockwood Road
Dallas 75238

(214) 553-4300

Hall-Mark Electronics
8000 Westglen
Houston 77063
(713) 781-6100

Hamilton/Avnet
2401 Rutland
Austin 78758
(512) 837-8911

Hamilton/Avnet
8750 West Park
Houston 77063
(713) 780-1771

Hamilton/Avnet

2111 W. Walnut Hill Lane
Irving 75062

(214) 659-4111

Schweber Electronics
6300 La Calma Drive
Suite 240

Austin 78752

(512) 458-8253

Schweber Electronics
4202 Beltway Drive
Dallas 75234

(214) 661-5010

Schweber Electronics
10625 Richmond Avenue
Suite 100

Houston 77042

(713) 784-3600

Utah

Hamilton/Avnet

1585 West 21st S.
Salt Lake City 84119
(801) 972-2800

Washington

Hamilton/Avnet
14212 N.E. 218t Street
Bellevue 98006
(206) u453-5844

Wisconsin

Hall-Mark Electronics
16255 West Lincoln Ave.
New Berlin 53151

(414) 797-7844

Hamilton/Avnet
2975 Moorland Road
New Berlin 53151
(414) 784-4510

Schweber Electronics
150 S. Sunnyslope Road
Brookfield 53005

(414) 784-9020
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International
Australia

VSI Electronics Pty. Ltd.
Office 8

116 Melbourne Street
North Adelaide

South Australia 5006

(61) 8 267 4848

VSI Electronies Pty. Ltd.
Suite 3, Bell Court

CNR.Water & Brunswick Streets
Fortitude Valley

Brisbane, Queensland 4006
(61) 7 525 022

VSI Electronics Pty. Ltd.

Suite 3
118 Church Street
Hawthorn, Victoria 3122

(61) 3 819 5044

VSI Electronics Pty. Ltd.
Unit 1

25 Brisbane Street

East Perth, W.A. 6000
(61) 9 328 8499

VSI Electronics Pty. Ltd.
16 Dickson Avenue
Artarmon, N.S.W. 2064
(61) 2 439 8622

Austria

Transistor V.m.b.H
Auhofstr. U41a
A-1130 Wien

(43) 222 829451

Belgium

Diode Belgium
Luchtschipstraat 2
Rue De L'Aeronef 2
B-1140 Brussels
(32) 2 216 2100

Brazil

Datatronix Electronica LTDA
Av. Pacaembu, T7U46-C11

Sao Paulo

(55) 11 8260111

Canada

Hamilton/Avnet

Electroniecs Ltd. ..

6845 Rexwood Drive

Units 3, 4 & 5

Mississauga, Ontario L4V 1R2
(416) 677-7432

Hamilton/Avnet
Electronics Ltd.

2795 Halpern Street

St. Laurent °

Montreal, Quebec H4S 1P8
(514) 335-1000

Hamilton/Avnet
Electronies Ltd.

190 Colonnade Road
Nepean, Ontario K7E 7J5
(613) 226-1700

Hi-Tech Sales Limited (REP)
Box 115

339 10th Avenue S.E.
Calgary, Alberta T2G OW2
(403) 251-U4T745

Hi-Tech Sales Limited (REP)
7510B Kingsway
Burnaby, B.C.

(604) 524-2131

V3N 3C2

Canada (cont.)

Hi-Tech Sales Limited (REP)
102-902 St. James Street
Winnipeg, Manitoba R3G 3J7
(204) 786-3343

Zentronics, Ltd.

8 Tilbury Court

Brampton, Ontario L6T 3T4
(416) 451-9600

Zentronics, Ltd.

Bay #1
3300 14th Avenue, N.E.
Calgary, Alberta T2A 6J4
(403) 272-1021

Zentronics, Ltd.

155 Colonnade Road
Units 17 & 18

Nepean, Ontario K2E 7K1
(613) 226-8840

Zentronics, Ltd.

505 Locke Street

St. Laurent

Montreal, Quebec HA4T 1X7
(514) 735-5361

Zentronics, Ltd.

Unit 108

11400 Bridgeport Road
Richmond, B.C. V6X 1T2
(604) 273-5575

Zentronics, Ltd.

546 Weber St. N.

Unit 10

Waterloo, Ontario N2L 5C6
(519) 884-5700

Zentronics, Ltd.

590 Berry Street

Winnipeg, Manitoba R3H 0S1
(204) 775-8661

Denmark

Interelko APA
Silovej 18

DK-2690 Karlslunde
(45) 3 140700

Finland

Field-OY
Veneentekijantie 18
SF-00210 Helsinki 21
(358) 0 6922577

France

Almex

Zone Industrielle d'Antony
48, rue de 1'Aubepine
92160 Antony

(33) 1 6662112

Feutrier

8, Benoit Malon
92150 Surensnes
(33) 1 7724646

Feutrier

Rue de Trois Glorieuses
42270 St. Priest En Jarez
(33) 7 7746733

S.C.A.I.B.

80 rue d'Arcueil
Zone Silic 137
94523 Rungis Cedex
(33) 1 6872313

Germany

Distron GmbH
Behaimstrasse 3
D-1000 Berlin 10
(49) 30 3421041

EBV Elektronik
Oberweg 6

D-8025 Unterhaching
(49) 89 611051

Ingenieurbuero Dreyer
Flensburger Strasse 3
D-2380 Schleswig

(49) 462124055

Jermyn GmbH
Postfach 1180
D-6277 Camberg
(49) 6434 230

SASCO GmbH

Hermann-Oberth Strasse 16
D-8011 Putzbrunn

Munich

(49) 894611-211

Hong Kong

CET Ltd. (REP)

10/F Hua Hsia Bldg.
64-66 Gloucester Road
(852) 5 200922

India

Blue Star Ltd. (REP)
Sabri Complex II Floor
24 Residency Road
Bangalore 560 025

Tel: 55660

Blue Star Ltd. (REP)
Sahas

41472 vir Savarkar Marg
Prabhadevi

Bombay 400 025

Tel: 422-6155

Blue Star Ltd.
Bhandari House,
7th/8th Floors
91 Nehru Place
New Delhi 110 024
Tel: 682547

(REP)

Israel

Computation & Measurement
Systems. Ltd. (REP)

11, Masad Street

P.0. Box 25089

Tel Aviv

(972) 3 388388

Italy

Celdis Italiana S.p.A.
Via Fratelli Gracchi, 36
I-20092 Cinisello Balsamo
Milano

(39) 2 6120041

Eledra 3S S.p.A.
Viale Elvezia, 18
I-20154 Milano
(39) 2 349751

Japan

Ryoyo Electrlc Corporat1on
Meishin Building

1-20-19 Nishiki

Naka-Ku, Nagoya, 460

(81) 52 2030277

Ryoyo Electric Corporation
Taiyo Shoji Building

4-6 Nakanoshima

Kita-Ku, Osaka, 530

(81) 6 4481631

Ryoyo Electric Corporation
Konwa Building

12-22 Tsukiji, 1-Chome
Chuo-Ku, Tokyo

(81) 3 543771

Tokyo Electron Company, Ltd.
Sinjuku-Nomura Building
Tokyo 160

(81) 3 3434411

Korea

Supertek Korea Inc.
Han Hyo Building
34-2 Yoido-Dong
Youngdungpo-Ku, Seoul
(82) 2 782-9076/8

(REP)

Netherlands

Koning en Hartman
Elektrotechniek BV
Koperwerf 30

2504 AE Den Haag
(31) 70 210101

New Zealand

VSI Electronics Pty. Ltd.
123 Manukau Road, Epsom
Auckland

(64) 97686042

VSI Electronics Pty. Ltd.
Box 21-239

Christchurch

(64) 60928

VSI Electronics Pty Ltd.
P.0. Box 11145
Wellington

(64) u48ug922

Norway

HEFRO Teknisk A/S

P.0. Box 6596, Rodeloekka
N-0501 Oslo 5

(47) 2 380286

Singapore

Dynamar International Ltd. (REP)
Suite 05-11

12, Lorong Bakar Batu

Kolam Ayer Industrial Estate
Singapore 1334

(65) 747-6188

So. Africa

Advanced Semiconductor Devices
(Pty) Ltd.

P.0. Box 2944

Johannesburg 2000, S.A.

(27) 11 802-5820




Spain

Diode Espana

Avda. Brasil 5, 1st Planta
Madrid 20

(34) 14553686

Sweden

TRACO AB

Box 103

123 22 Farsta
(46) 8930000

Switzerland

Baerlocher AG
Foerrlibuckstrasse 110
CH-8037 Zurich
(41) 1 429900

Fabrimex Ag
Kirchenweg 5
CH-8032 Zurich
(41) 1 251 2929

Taiwan

Morrihan International Inc.
9F, No. 176

Fu, Hsing N. Road

Taipei

(86) 2 7151083
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United Kingdom

Celdis Ltd.

37-39 Loverock Road
Reading, Berkshire
RG3 1ED

(44). 734 585171

Farnell Electronic
Components Ltd.
Canal Road

Leeds LS12 2TU
(44) 532-636311

Jermyn Distribution
Vestry Estate
Otford Road
Sevenoaks, Kent
TN1Y4 SEU

(44) 732 450144

Macro Marketing Ltd.

Burnham Lane
Slough, Berkshire
SL1 6LN

(44) 628 64u22

Yugoslavia

Elektrotehna

Do Junel 0.S0l.0.
Tozd Elzas 0.So0l.0.
Titova 81

61001 Ljubljana
(38) 61 347749

(38) 61 347841
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International Sales Offices
and Representatives

Product Line Sales/Support Key

Key Product Line

A Analytical

CM Components

C Computer Systems Sales Only

CH Computer Systems Hardware Sales and Services
CS Computer Systems Software Sales and Services
E Electronic Instruments & Measurement Systems

M Medical Products
P Personal Computation Products

IMPORTANT: These symbols designate general product line capability. They do
not insure sales or support availability for all products within a line, at all
locations. Contact your local sales office for information regarding locations
where HP support is available for specific products.

+ Indicates main office

HP distributors are printed in italics.

Arranged Alphabetically by country

ANGOLA

Telectra

Empresa Tecnica de Equipamentos
R. Barbosa Rodrigues, 41-1 OT.
Caixa Postal 6487

LUANDA

Tel: 35515,35516

EP

ARGENTINA

Hewlett-Packard Argentina S.A.

Montaneses 2140150

1428 BUENOS AIRES

Tel: 783-4886/4836/4730
4705/4729

Cable: HEWPACKARG

AECHCSP

Biotron

S.ACIM. el.

Av Paso Colon 221, Piso 9

1399 BUENOS AIRES

Tel: 541-333-490
541-322-.567

Telex: 17595 BIONAR

ESANCO S.R.L

AIASCO 2328

1416 BUENOS AIRES

Tel: 581981, 592767

Telex: c/o 9400 HPARGENTINA
A

AUSTRALIA

Adelaide, South Australia
Office

Hewlett-Packard Australia Ltd.

153 Greenhill Road

PARKSIDE, S.A. 5063

Tel: 272-5911

Telex: 82536

Cable: HEWPARD Adelaide
ACHCS,CM,EMP

Brisbane, Queensland
Office

Hewlett-Packard Australia Ltd.
10 Payne Road

THE GAP, Queensland 4061
Tel: 30-4133

Telex: 42133

Cable: HEWPARD Brisbane
ACH,CS,CMEMP

Canberra, Australia
Capital Territory
Office

Hewlett-Packard Australia Ltd.
121 Wollongong Street
FYSHWICK, A.C.T. 2609
Tel: 80 4244

Telex: 62650

Cable: HEWPARD Canberra
C.CHCM,CSEP

Melbourne, Victoria

ice *

Hewlett-Packard Australia Ltd.
31-41 Joseph Street
BLACKBURN, Victoria 3130
Tel: 895-2895

Telex: 31-024

Cable: HEWPARD Melhourne
ACHCM,CSEMP

Perth, Western Australia
Office

Hewlett-Packard Australia Ltd.

261 Stirling Highway
CLAREMONT, W.A. 6010

Tel: 383-2188

Telex: 93859

Cable: HEWPARD Perth
ACHCM,CSEMP

Sydney, New South
ales

Office

Hewlett-Packard Australia Ltd.
17-23 Talavera Road

P.0. Box 308

NORTH RYDE, N.S.W. 2113
Tel: 888-4444

Telex: 21561

Cable: HEWPARD Sydney
ACHCM,CSEMP

AUSTRIA
Hewlett-Packard Ges.m.b.h.
Grottenhofstrasse 94
A-8052 GRAZ

Tel: (0316) 291 5 66
Telex: 32375

HE

Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0. Box 72

A-1222 VIENNA

Tel: (0222) 23 65 11-0
Telex: 134425 HEPA A
ACH,CM,CS,EMP
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BAHRAIN

Green Salon

P.0. Box 557
Manama
BAHRAIN

Tel: 255503-255950
;elex 84419

Wael Pharmacy

P.0. Box 648
BAHRAIN

Tel: 256123

Te‘I;x: 8550 WAEL BN

BELGIUM

Hewlett-Packard Belgium S.A./N.V.
Blvd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A.CHCM,CS.EMP

BERMUDA

Applied Computer Technologies
Atlantic House Building
Par-La-Ville Road
HAMILTON 5

Tel: 295-1816

Telex: 380 3589/ACT BA

P

BOLIVIA

Arrellano Ltda

Av. 20 de Octubre #2125
Casilla 1383

LA PAZ

Xel: 368541

BRAZIL

Hewlett-Packard do Brasil l.e.C.
Ltda.

Alameda Rio Negro, 750
ALPHAVILLE

06400 Barveri SP

Tel.: (011) 421.1311

Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
ACHCM,CSEMP

Hewlett Packard do Brasil l.e C.Ltda.
Praia de Botafogo 228-

6° andar-conj 614

Edificio Argentina - Ala A

22250 — RIO DE JANEIRO

RJ

Tel: (021) 552.6422

Telex: (021) 21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
ACHCMEMP

Convex/NVan Den

Rua Jose Bonifacio

458 Todos Os Santos
CEP 20771

RIO DE JANEIRO, A/
Tel: (021) 5910197
;ele)r: 33487 EGLB BR

ANAMED I.C.EI. Ltda.

Rua Bage, 103

04012 SAO PAULO, sP
Tel: (011) 572.6537

Telex: 24740

M

CANADA

Alberta
Hewlett-Packard (Canada) Ltd.
3030 3rd Avenue N.E.
CALGARY, Alberta

T2A 677

Tel: (403) 235-3100
ACHCMEMP

Hewlett-Packard (Canada) Ltd.
11120-178th Street
EDMONTON, Alberta
T5S8 1P2

Tel: (403) 486-6666
ACHCMCSEMP

British Columbia
Hewlett-Packard (Canada) Ltd.
10691 Shellbridge Way
RICHMOND,

British Columbia

Vex 2w7

Tel: (604) 270-2277
ACHCMCSEMP

Hewlett-Packard (Canada) Ltd.
121 - 3350 Douglas Street
VICTORIA, British Columbia
V8z-3L1

Tel: (604) 381-6616

CHCS

Manitoba
Hewlett-Packard (Canada) Ltd.
1825 Inkster Blvd.
WINNIPEG, Manitoba
R2X 1R3

Tel: (204) 694-2777
ACHCMEMP

New Brunswick
Hewlett-Packard (Canada) Ltd.
37 Shediac Road
MONCTON, New Brunswick
E1A 2R6

Tel: (506) 855-2841

CH.CS

Nova Scotia
Hewlett-Packard (Canada) Ltd.
900 Windmill Road
DARTMOUTH, Nova Scotia
B3B 112

Tel: (902) 469-7820
CHCM,CSEM,P

Ontario

Hewlett-Packard (Canada) Ltd.
3325 N. Service Rd., Unit #3
BURLINGTON, Ontario
L7N 362

Tel: (416) 335-8644

Hewlett-Packard (Canada) Ltd.
496 Days Road
KINGSTON, Ontario

K7M 5R4

Tel: (613) 384-2088

CH.CS

Hewlett-Packard (Canada) Ltd.
552 Newbold Street
LONDON, Ontario

N6E 255

Tel: (519) 6869181
A,CHCMEM.P

Hewlett-Packard (Canada) Ltd.
6877. Goreway Drive
MISSISSAUGA, Ontario
L4V 1M8

Tel: (416) 678-9430

Telex: 069-8644
A.CHCM,CSEMP




CANADA (Cont’d)

Hewlett-Packard (Canada) Ltd.
2670 Queensview Dr.
OTTAWA, Ontario

K28 8K1

Tel: (613) 820-6483
ACHCMCSEMP

Hewlett-Packard (Canada) Ltd.
The Oaks Place, Unit 9
2140 Regent Street
SUDBURY, Ontario

P3E 588

Tel: (705) 522-0202

CH

Hewlett-Packard (Canada) Ltd.
3790 Victoria Park Avenue
WILLOWDALE, Ontario

M2H 3H7
Tel: (416) 499-2550
CHE

Quebec

Hewlett-Packard (Canada) Ltd.
17500 Trans-Canada Highway
South Service Road
KIRKLAND, Quebec

HSJ 2X8

Tel: (514) 697-4232

Telex: 058-21521
ACHCMCSEMP

Hewlett-Packard (Canada) Ltd.
1150, rue Claire Fontaine
QUEBEC CITY, Quebec

G1R 5G4
Tel: (418) 648-0726
CH, CS

Hewlett-Packard (Canada) Ltd.
#7-130 Robin Crescent
SASKATOON, Saskatchewan
S7L 6M7

Tel: (306) 242-3702
CH.CS

CHILE

ASC Ltda.

Austria 2041
SANTIAGO

Tel: 223-5946, 2236148
Telex: 340192 ASC CK
PC

Isical Ltda.

Av. ltalia 634 Santiago
Casilla 16475
SANTIAGO 9

Tel: 222-0222

Telex: 440263 JCYCL €2
CMEM

Metrolah S.A.

Monjitas 454 of. 206
SANTIAGO

Tel: 395752, 396296
;elex: 340866 METLAB CK

Olympia (Chile) Ltda.

Av. Rodrigo de Araya

Casilla 256-V

SANTIAGO

Tel: 225-5044

Telex: 340892 OLYMP

Cable: Olympiachile Santiagochile

CHINA, People’s

Republic of
China Hewlett-Packard Ltd.
P.0. Box 9610, Beijing

4th Floor, 2nd Watch Factory Main Bldg.

Shuang Yu Shu, Bei San Huan Road
Hai Dian District

BEWJING

Tel: 28-0567

Telex: 22601 CTSHP CN

Cable: 1920 Beijing
ACHCMCSEPM

China-Hewlett-Packard Co. Ltd.
China Resources Building, 47/F
26 Harbour Road, Wanchai
HONG KONG

Tel: 5-8330833

Telex: 76793 HEWPA HX
ACCHCSEMP

CHINA (Cont’d)

China Hewlett-Packard Rep. Office
P.0. Box 418

1A Lane 2, Luchang St.

Beiwei Rd., Xuanwu District
BEIJING

Tel: 33-5950

Telex: 22601 CTSHP CN

Cable: 1920

ACHCMCS,EMP

COLOMBIA

Instrumentacion

H.A. langebaek & Kier S.A.
Carrerra 4a, A No. 52 A 26
Apartado Aereo 6287
BOGOTA /, O£

Tel: 2121466

Telex: 44400INST €O

Nefromedicas Ltda.

Cable 123 No. 9B-31
Apartado Aereo 100-958
BOGOTA 0.£, 10
Tel: 213-5267, 213-1615
;elex: 43415 HEGAS €0

Compumundo

Avenida 15 # 107.80
BOGOTA O£

Tel: 2144458

Telex: 45466 MARCO
P

Carvajal S.A.
Calle 29 Norte No. 6A-40
Apartado Aereo 46 CALI
Tel: 3681111
Telex: 55650

COSTA RICA
Cientifica Costarricense S.A.
Avenida 2, Calle 5

San Pedro de Montes de Oca
Apartado 10159

SAN JOSE

Tel: 24.38:20, 24.08-19
Telex: 2367 GALGUR CR

£,

CYPRUS
Telerexa Ltd.

P.0. Box 4803

14C Stassinos Avenue
NICOSIA

Tel: 62698

Te/e:; 2694 LEVIDO CY

DENMARK
Hewlett-Packard A/S
Datavej 52

DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
ACHCM,CSEMP

Hewlett-Packard Iceland
Hoefdabakka 9

110 Reykjavik

Tel: (1) 67 1000
ACHCM,CSEMP

Hewlett-Packard AJS
Rolighedsvej 32

DK-8240 RISSKOV, Aarhus
Tel: (06) 17-60-00

Telex: 37409 hpas dk

CHE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomas Mejia y Cotes No. 60

Arroyo Hondo

SANTO DOMINGO

Tel: 565-6268

Telex: 4510 ARENTA DR (RCA) P

ECUADOR
CYEDE Cia. Ltda

Avenida Floy Alfaro 1749
y Belgica

Casilla 6423 CC/
QuITO

Tel: 450-975, 243-052
Il]'e[{_ex.‘ 22548 CYEDE ED
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Ecuador Overseas Agencies C.A.
Calle 9 de Octubre #6818

P.0. Box 1296
GUAYAQUIL

Tel: 306022

A];e/e:(: 3361 PBCGYE ED

Hospitalar S.A.

Robles 625

Casilla 3590

QuITo

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
M

Meditronics

Vallodolid 524 Madrid
P.0. box 9171

QuiTo

Tel: 2-238-951

Xelex: 2298 ECUAME ED

EGYPT

Sakrco Enterprises

P.0. Box 259
ALEXANDRIA

Tel: 802908,808020, 805302
Telex: 54333

Egyptian International
Office for Foreign Trade
P.0. Box 2558

42 El-Zahraa Street
Dokki, CAIRO,

Tel: 712230

Telex: 93337 EGPOR UN
Cable: EGYPOR

International Engineering Associates
24 Hussein Hegazi Street
Kasr-elAini

CAIRO,

Tel: 23829, 21641

Telex: 93830 IEA UN

gable: INTEGASSO

Sakrco Enterprises

P.0. Box 1133

7, El Boustani El Saidy Str.
Talaarl‘ Harb Square

CAIRO
Tel: 762612,765189, 756071
Telex: 93156

8.5.C. Medical
40 Gezerat El Arab Street
Mohandessin

IRO,
Tel: 803844, 805998, 810263
Telex: 20503 SSC UN
M

EL SALVADOR
IPESA de El Salvador S.A.
23 Avenida Norte 1223
SAN SALVADOR

Tel: 26-6658, 26-6868
Telex: 20539 IPESA SAL
ACHCMLCS,EP

FINLAND
Hewlett-Packard Oy
Piispankalliontie 17
02200 ESPOO

Tel: 00358-0-88721
Telex: 121563 HEWPA SF
CHCMCS,P

FRANCE
Hewlett-Packard France
Z.l. Mercure B

Rue Berthelot

F-13763 Les Milles Cedex
AIX-EN-PROVENCE
Tel: (42) 59-41-02

Telex: 410770F
ACHEMpP

Hewlett-Packard France
64, rue Marchand Saillant
F-61000 ALENCON
Tel: (33) 28 04 42

Hewlett-Packard France
Boite Postale 503
F-25026 BESANCON,
28 rue de la Republique
F-25000 BESANCON
Tel: (81) 83-16-22
Telex: 361157

Hewlett-Packard France
13, Place Napoleon Ill
F-29000 BREST
Tel: (98) 03-38-35

Hewlett-Packard France

Chemin des Mouilles

Boite Postale 162

F-69130 ECULLY Cedex (Lyon)
Tel: (78) 833-81-25

Telex: 310617F

ACHCSEM,

Hewlett-Packard France

Parc d'Activite du Bois Briard
Ave. du Lac

F-91040 EVRY Cedex

Tel: 6 077-8383

Ielex: 692315F

Hewlett-Packard France

5, avenue Raymond Chanas
F-38320 EYBENS (Grenoble)
Tel: 76 62-67-98

Ef‘lex: 980124 HP GRENOB EYBE

Hewlett-Packard France

Centre d'Affaire Paris-Nord
Batiment Ampere 5 etage

Rue de la Commune de Paris
Boite Postale 300

F-93153 LE BLANC MESNIL
Tel: (1) 865-44-52

Telex: 211032F

CHCSEM

Hewlett-Packard France

Parc d’Activites Cadera

Quartier Jean Mermoz

Avenue du President JF Kennedy
F-33700 MERIGNAC (Bordeaux)
Tel: (56) 34-00-84

Telex: 550105F

LE,

Hewlett-Packard France
Immueble “Les 3 B"
Nouveau Chemin de la Garde
ZAC de Bois Briand
F-44085 NANTES Cedex
Tel: (40) 50-32-22

Telex: 711085F

Hewlett-Packard France

125, rue du Faubourg Bannier
F-45000 ORLEANS

Tel: (38) 68 01 63

Hewlett-Packard France

Zone Industrielle de Courtaboeuf
Avenue des Tropiques

F-91947 Les Ulis Cedex ORSAY
Tel: (6) 807-78-25

Telex: 600048F
ACHCM,CSEMP

Hewlett-Packard France

Paris Porte-Maillot

15, Avenue de L'Amiral Bruix
F-75782 PARIS CEDEX 16
Tel: (1) 502-12-20

Telex: 613663F

HM,P

Hewlett-Packard France
124, Boulevard Tourasse
F-64000 PAU

Tel: (59) 80 38 02

Hewlett-Packard France

2 Allee de la Bourgonnette
F-35100 RENNES

Tel: (99) 51-42-44

Telex: 740912F
CHCMEM,P
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FRANCE (Cont’d)

Hewlett-Packard France
98 Avenue de Bretagne
F-76100 ROUEN
Tel: (35) 63-57-66
Telex: 770035F

cs

Hewlett-Packard France

4 Rue Thomas Mann

Boite Postale 56

F-67033 STRASBOURG Cedex
Tel: (88) 26-36-46

Telex: 890141F

CHEMP

Hewlett-Packard France

Le Peripole

20 Chemin du Pigeonnier de la C
epiere

F-31083 TOULOUSE Cedex
Tel: (61) 40-11-12

Telex: 531639F

ACHCSEP

Hewlett-Packard France
9, rue Baudin

F-26000 VALENCE
Tel: (75) 42 76 16

Hewlett-Packard France
Carolor

ZAC de Bois Briand
F-57640 VIGY (Metz)
'[I:’al: (8) 771 20 22

Hewlett-Packard France
Immeuble Pericentre
F-59658 VILLENEUVE D'ASCQ

Cedex

Tel: (20) 91-41-25
Telex: 160124F
CHEM.P

GERMAN FEDERAL

REPUBLIC
Hewlett-Packard GmbH
Geschaftsstelle Berlin
Keithstrasse 2-4
1000 BERLIN 30
Tel: (030) 219904-0
Telex: 183405 hpbln
ACHEMP

Hewlett-Packard GmbH
Zentralbereich Marketing
Herrenberger Strasse 130
7030 BOBLINGEN
Tel: (7031) 14-0

Telex: 7265739 hep
A,CHCM,CSEMP

Hewlett-Packard GmbH
Vertriebszentrum Boblingen
Schickardstrasse 2

7030 BOBLINGEN
Postfach 1427

Tel: (7031) 645-0

Telex: 7265743 hep

Hewlett-Packard GmbH
Geschaftsstelle Dortmund
Schleefstr. 28

4600 DORTMUND 41
Tel: (0231) 450010
Telex: 822858 hepdod

Hewlett-Packard GmbH
Reparaturszentrum Frankfurt

Berner Strasse 117

6000 FRANKFURT am Main 60
Tel: (069) 5004-1

Telex: 413249 hpffm
ACHCMCSEMP

Hewlett-Packard GmbH
Vertriehszentrale Deutschland
Hewlett-Packard Strasse

Postfach 1641

6380 BAD HOMBURG v.dH.
Tel: (06172) 400-0

Telex: 410844 hpbhg

Hewlett-Packard GmbH
Vertriebszentrum Nord
Kapstadtring 5

2000 HAMBURG 60
Tel: (040) 63804-0
Telex: 2163032 hphh
ACHCSEMP

Hewlett-Packard GmbH
Geschaftsstelle Hannover
Heidering 37-39

3000 HANNOVER 61
Tel: (0511) 5706-0
Telex: 923259 hphan
A,CHCM,EM,P

Hewlett-Packard GmbH
Geschaftsstelle Mannheim
Rosslauer Weg 2-4

6800 MANNHEIM 31
Tel: (0621) 7005-0
Telex: 462105 hpmhm

Hewlett-Packard GmbH

Geschaftsstelle Neu Ulm

Messerschmittstrasse 7

7910 NEU ULM

Tel: (0731) 7073-0

Tel!:ex: 712816 hpulm
E

Hewlett-Packard GmbH
Geschaftsstelle Nurnberg
Emmericher Strasse 13
8500 NURNBERG 10
Tel: (0911) 5205-0
Telex: 623860 hpnbg
CH.CMEM.P

Hewlett-Packard GmbH
Vertriebszentrum Ratingen
Berliner Strasse 111
4030 RATINGEN 4
Postfach 31 12

Tel: (02102) 494-0
Telex: 589070 hprad

Hewlett-Packard GmbH
Vertriebszentrum Munchen
Eschenstrasse 5

8028 TAUFKIRCHEN
Tel: (088) 61207-0
Telex: 524985 hpmch
ACHCMEMP

Hewlett-Packard HmbH
Geschaftsstelle Karlsruhe
Ermlisallee

7517 WALDBRONN 2
Postfach 1251

Tel: (07243) 602-0

Telex: 782838 hepk

GREAT BRITAIN
(See United Kingdom)
GREECE

Hewlett-Packard Hellas

178, Kifissias Avenue

6th Floor

Halandri-:ATHENS

Greece

Tel: 6471673, 6471543, 6472971
ACMEMP

Kostas Karaynnis S.A.

8 Omirou Street

ATHENS 733

Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
ACHCMCSEMP

PLAISIO S.A.
Eliopoulos Brothers Ltd.
11854 ATHENS

Tel: 34-51-911

Telex: 216286

‘D

GUATEMALA
IPESA

Avenida Reforma 3-46, Zona 9
GUATEMALA CITY

Tel: 316827, 314786

Telex: 4192 TELTRO GU
ACHCMCS,EMP

HONG KONG
Hewlett-Packard Hong Kong, Ltd.
G.P.0. Box 795

5th Floor, Sun Hung Kai Centre

30 Harbour Road, HONG KONG
Tel: 5-8323211

Telex: 66678 HEWPA HX

Cable: HEWPACK HONG KONG
E,CH,CS.P

CET Ltd.

10th Floor, Hua Hsia, Bldg.
64-66 Gloucester Road
HONG KONG

Tel: (5) 200922

Telex: 85148 CET HX

x4

Schmidt & Co. (Hong Kong) Ltd.
18th Floor, Great Eagle Centre
23 Harbour Road, Wanchai
HONG KONG

Tel: 5-8330222

Telex: 74766 SCHMC HX

ICELAND

Elding Trading Company Inc.
Hafnarnvoli- Tryggvagotu
P.0. Box 895
IS-REYKJAVIK

AT;I: 1-58.20, 1-63-03

INDIA

Blue Star Ltd.
Sabri Complex 2nd Floor, 24 Residency
Ad.

BANGALORE 560 025
Tel: 55660, 578881
Telex: 0845-430

Cable: BLUESTAR

ACME

Blue Star Ltd.

Band Box House, Prabhadevi
BOMBAY 400 025

Tel: 4933101 4933222
Telex: 011-71051

Cable: BLUESTAR

AM

Blue Star Ltd.

Sahas, 414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 4226155, 422-6556
Telex: 011-71193 BSSS IN
Cable: FROSTBLUE

ACMEM

Blue Star Ltd.

Kalyan, 19 Vishwas Colony
Alkapuri, BARODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Blue Star Ltd.

7 Hare Street
CALCUTTA 700 001
Tel: 230131, 230132
Telex: 021-7655

Cable: BLUESTAR

AM

Blue Star Ltd.

133 Kodambakkam High Road
MADRAS 600 034

Tel: 472056, 470238

Telex: 041-379

Cable: BLUESTAR

AM

Blue Star Ltd.

13, Community Center

New Friends Colony

NEW DELHI 770 065

Tel: 633773

Telex: 031-61120

Cable: BLUEFROST
CMEM

Blue Star Ltd.

15/16 C Wellesley Rd.
PUNE 4171 011

Tel: 22775

/L“alzle: BLUE STAR

Blue Star Ltd.

2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Telex: 0155-645

Cable: BLUESTAR

Blue Star Ltd.

T.C. 7/603 Poornima, Maruthankuzhi
TRIVANDRUM 695 013

Tel: 65799

Telex: 0884-259

Cable: BLUESTAR

E

INDONESIA

BERCA Indonesia P.T.

P.0. Box 496/Jkt.

JI. Abdul Muis 62, JAKARTA
Tel: 21-373009

Telex: 46748 BERSAL 1A

Cable: BERSAL JAKARTA

P

BERCA Indonesia P.T.

P.0. Box 2497/Jkt.

Antara Bldg., 12th Floor

JI. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 340417, 341445

Telex: 46748 BERSAL IA

S.E,

BERCA Indonesia P.T.

JI. Kutai no. 24, SURABAYA
Tel: (031) 67118

Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
AEMP

IRAQ

Hewlett-Packard Trading S.A.
Service Operation

Al Mansoor City 9B/3/7
BAGHDAD

Tel: 551-49-73

Telex: 212-455 HEPAIRAQ IK
CH.CS

IRELAND
Hewlett-Packard Ireland Ltd.
82/83 Lower Leeson Street
DUBLIN 2

Tel: 0001 608800

Telex: 30439

CH.CSEP

Cardiac Services Ltd.
Kilmore Road
Artane

DUBLIN 5

Tel: (01) 351820
Telex: 30439

M

ISRAEL

Eldan Electronic Instrument Ltd.
P.0. Box 1270
JERUSALEM 97000

16, Ohaliav St.
JERUSALEM 94467

Tel: 533 221, 553 242

Te e;;x: 25231 AB/PAKRD IL

A,

Computation and Measurement
Systems (CMS) Ltd.

11 Masad Street

67060 TEL-AVIV

Tel: 388 388

Telex: 33569 Motil IL
CMCHCSEP

ITALY

Hewlett-Packard Italiana S.p.A.
Traversa 99C

Via Giulio Petroni, 19

170124 BARI

Tel: (080) 41-07-44

Hewlett-Packard Italiana S.p.A.
Via Martin Luther King, 38/lll
1-40132 BOLOGNA

Tel: (051) 402394

Telex: 511630

CHCSEM

Hewlett-Packard Italiana S.p.A.
Via Principe Nicola 43G/C
1-95126 CATANIA

Tel: (095) 37-10-87

Telex: 970291

CH

Hewlett-Packard Italiana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL
NAVIGLIO

{Milano)

Tel: (02) 923691

Telex: 334632
ACHCMCSEMP



ITALY (Cont’d)
Hewlett-Packard Italiana S.p.A.
Via C. Colombo 49

1-20090 TREZZANO SUL
NAVIGLIO

{Milano)

Tel: (02) 4459041

Telex: 322116

Hewlett-Packard Italiana S.p.A.
Via Nuova San Rocco a
Capodimonte, 62/A

180131 NAPOLI

Tel: (081) 7413544

Telex: 710698

CH,CSEM

Hewlett-Packard Italiana S.p.A.
Viale G. Modugno 33

116156 GENOVA PEGLI
Tel: (010) 68-37-07

Telex: 215238

Hewlett-Packard Italiana S.p.A.
Via Pelizzo 15

1-35128 PADOVA

Tel: (049) 664888

Telex: 430315

ACHCSEM,

Hewlett-Packard Italiana S.p.A.
Viale C. Pavese 340

100144 ROMA EUR

Tel: (06) 54831

Telex: 610514
ACHCSEMP

Hewlett-Packard Italiana S.p.A.

Via di Casellina 57/C

1-50018 SCANDICCI-FIRENZE
'cl'el: (055) 753863

M,

Hewlett-Packard Italiana S.p.A.
Corso Svizzera, 185

110144 TORINO

Tel: (011) 74 4044

Telex: 221079

ACSCHE

JAPAN
Yokogawa-Hewlett-Packard Ltd.
152-1, Onna

ATSUGI, Kanagawa, 243
Tel: (0462) 25-0031

,C)

Yokogawa-Hewlett-Packard Ltd.
Meiji-Seimei Bldg. 6F

3-1 Hon Chiba-Cho

CHIBA, 280

Tel: (0472) 25 7701

ECH.CS

Yokogawa-Hewlett-Packard Ltd.
Yasuda-Seimei Hiroshima Bldg.
6-11, Hon-dori, Naka-ku
HIROSHIMA, 730

Tel: (082) 241-0611

Yokogawa-Hewlett-Packard Ltd.
Towa Building

2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE, 650

Tel: (078) 392-4791

Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi 82 Bldg.

3-4 Tsukuba

KUMAGAYA, Saitama 360
Tel: (0485) 24-6563

CHCME

Yokogawa-Hewlett-Packard Ltd.
Asahi Shinbun Daiichi Seimei Bldg.
4-7, Hanabata-cho
KUMAMOTO, 860

Tel: (0963) 54-7311

CHE

Yokogawa-Hewlett-Packard Ltd.
Shin-Kyoto Center Bldg.

614, Higashi-Shiokoji-cho
Karasuma-Nishiiru

Shiokgji-dori, Shimogyo-ku
KYOTO, 600

Tel: 075-343-0921

CHE

Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Bldg.

4.73, Sanno-maru, 1 Chome
MITO, Ibaraki 310

Tel: (0292) 25-7470
CHCME

+

Yokogawa-Hewlett-Packard Ltd.
Meiji-Seimei Kokubun Bldg. 7-8
Kokubun, 1 Chome, Sendai
MIYAGI, 980

Eeé: (0222) 25-1011

Yokogawa-Hewlett-Packard Ltd.
Nagoya Kokusai Center Bldg.
47-1 Nagono 1 Chome
Nakamura-ku

NAGOYA, 450

Tel: (052) 571-5171
CH,CM.CS.EM

Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

OSAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624
ACHCMCCSEMP

Yokogawa-Hewlett-Packard Ltd.
27-15, Yabe, 1 Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311

Yokogawa-Hewlett-Packard Ltd.
Daiichi Seimei Bldg.

7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku, TOKYO 160
Tel: 03-348-4611

CHEM

Yokogawa Hewlett-Packard Ltd.
9-1, Takakura-cho

Hachioji-shi, TOKYO, 192
Tel: 0426-42-1261

Yokogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginamiku TOKYO 168

Tel: (03) 331-6111

Telex: 232-2024 YHPTOK
A,CH,CM,CSEP

Yokogawa-Hewlett-Packard Ltd.
Meiji-Seimei Utsunomiya Oodori Bldg.
1-5 Oodori, 2 Chome
UTSUNOMIYA, Tochigi 320
Tel: (0286) 34-1175

,CS,

Yokogawa-Hewlett-Packard Ltd.
Yasuda Seimei Nishiguchi Bldg.
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221

Tel: (045) 312-1252

C

,E

JORDAN
Scientific and Medical Supplies Co.
P.0. Box 1367

AMMAN
Tel: 24907, 39907
Telex: 21456 SABCO JO

KENYA

ADCOM Ltd., Inc., Kenya
P.0. Box 30070
NAIROBI

Tel: 331955

Telex: 22639

EM

KOREA

Samsung Hewlett-Packard Co. Ltd.
Dongband Yeoeuido Bldg.

12-16th Floors

361 Yeoeuido-Dong
Yaungdell_mypa-lm

Tel: 7844666, 784-2666
Telex: 25166 SAMSAN K
ACHCMCSEMP

Dongbang Healthcare Products Co. Ltd.
Suite 301 Medical Supply Center
Bldg. 1-31 Dongsungdong

Jong Ro-gu, SEQUL

Tel: 764-1171

Telex: K25706 TKBKO

f;ble: TKBEEPKO

Young-in Scientific Co. Ltd.
Younguha Bldg.

547 Shinsa-Dong
Kangnam-Ku, SEOUL
Tel: 5467771

Telex: K23457 GINSCO

A

10-9

KUWAIT

Al Khaldiya Trading

& Contracting

P.0. Box 830

SAFAT

Tel: 424910, 411726
Telex: 22481 AREEG KT
Cable: VISCOUNT

EMA

Photo & Cine Equipment
P.0. Box 270

SAFAT

Tel: 2445111

Telex: 22247 MATIN KT
Cable: MATIN KUWAIT
P

W.J. Towell Computer Services
P.0. Box 5897

SAFAT

Tel- 2462640/1

;EIM 30336 TOWELL KT

LEBANON

Computer Information Systems
P.0. Box 11-6274

BEIRUT

Tel: 89 40 73

Telex: 42309

CEMP

LUXEMBOURG
Hewlett-Packard Belgium S.A./N.V.
Blvd. de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02) 762-32-00

Telex: 23-494 paloben bru
A,CHCM,CSEMP

MALAYSIA

Hewlett-Packard Sales (Malaysia) Sdn.Bhd.
th Floor, Chung Khiaw Bank Building

46 Jin Raja Laut

KUALA LUMPUR

Tel: 986555

Telex: HPSM MA 31011

ACHEMP

Protel Engineering

P.0. Box 1917

Lot 6624, Section 64
23/4 Pending Road
Kuching, SARAWAK
Tel: 36299

Telex: MA 70904 PROMAL
Cable: PROTELENG

AEM

MALTA

Philip Toledo Ltd.

P.0. Box LL

Notabile Rd.

MRIEHEL

Tel 447 47, 455 66, 4915 25
Telex: Media MW 649

EPM

MEXICO

Hewlett-Packard de Mexico, S.A.
de CV.

Av. Periferico Sur No. 6501
Tepepan, Xochimilco

16020 MEXICO D.F.

Tel: 6-76-46-00

Telex: 17-74-507 HEWPACK MEX
A,CH,CSEMP

Hewlett-Packard de Mexico, S.A.

e C.V.
Czda.del Valle

409 Ote. — 4th Piso

Colonia del Valle

Municipio de Garza Garcia Nuevo leon
66220 MONTERREY

Tel: 78 42 41

Telex: 038 410

CH

Hewlett-Packard de Mexico, S.A.
Francisco J. Allen #30

Colonia Nueva

Los Angeles 27140
COAHUILA, Torreon

Tel: 37220 .

Microcomputadoras Hewlett-Packard S.A.
Monte 115 Pelvoux de C.V.

Mexico, D.F. LOS LOMAS

Tel: 520-9127

Equipos Cientificos de Occidente,
SA.

Av. Lazaro Cardenas 3540
GUADALAJARA

Tel: 21-66-91

Telex: 0684 186 ECOME
A

Infograficas y Sistemas del
Noreste, S.A.

Rio Orinoco #171 Oriente
Despacho 2001

Colonia Del Valle
MONTERREY

Tel: 762499, 781259

Hewlett-Packard de Mexico (Polanco)
Avenida Ejercito Nacional #579

2do y 3er Piso

COLONIA GRANADA 11520
Mexico, D.F.

Tel: 211-3683

MOROCCO
Dolbeau

81 rue Karatchi
CASABLANCA
Tel: 3041-82, 3066-38
Telex: 23051, 22622
E

Gerep

2 rue d'Agadir

Boite Postale 156
CASABLANCA
Tel: 272093, 272095
;Elex: 23 739

Sema-Maroc

Rue Lapebie
CASABLANCA
Tel: 26.09.80
CHLS.P

NETHERLANDS
Hewlett-Packard Nederland B.V.
Startbaan 16

1187 XR Amstelveen

P.0. Box 667

NL-1180 AR AMSTELVEEN
Tel: (20) 547 6911

Telex: 13216 hepa nl
ACHCM,CSEP

Hewlett-Packard Nederland B.V.

Bongerd 2

NL 2906VK CAPELLE A/D IJSSEL
P.0. Box 41

NL 2900AA CAPELLE A/D IJSSEL
Tel: (10) 51-64-44

Telex: 21261 HEPAC NL

ACHCSE

Hewlett-Packard Nederland B.V.
Pastoor Petersstraat 134-136

NL 5612 LV EINDHOVEN

P.0. Box 2342

NL 5600 CH EINDHOVEN

Tel: (040) 326911

Telex: 51484 hepae nl

AE,

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd.
5 Owens Road

P.0. Box 26-189

Epsom, AUCKLAND

Tel: 687-159

Cable: HEWPAK Auckland
CHCS,CMEP

Hewlett-Packard (N.Z.) Ltd.

4-12 Cruickshank Street

Kilbirnie, WELLINGTON 3

P.0. Box 9443

Courtenay Place, WELLINGTON 3
Tel: 877-199

Cable: HEWPACK Wellington
CH.CS,CMEP

Northrop Instruments & Sy&rems
Ltd.

.
369 Khyber Pass Road
P.0. Box 8602
AUCKLAND

Tel: 794-091

Telex: 60605
AM
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NEW ZEALAND (Cont’d)
Northrop Instruments & Systems

Ltd.

110 Mandeville St.

P.0. Box 8388

CHRISTCHURCH

Tel: 488-873

Telex: 4203

AM

Northrop Instruments & Systems
Ltd.

Sturdee House

8587 Ghuznee Street

P.0. Box 2406
WELLINGTON

Tel: 850.091

Telex: NZ 3380

AM

NORWAY

Hewlett-Packard Norge A/S

Folke Bernadottes vei 50

P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel: 0047/5/16 55 40

Telex: 76621 hpnas n

CH,CSEM

Hewlett-Packard Norge A/S
Osterndalen 16-18

P.0. Box 34

N-1345 OSTERAS

Tel: 0047/2/17 11 80
Telex: 76621 hpnas n
ACHCM,CSEMP

OMAN

Khimjil Ramdas

P.0. Box 19

MUSCAT

Tel: 722225, 745601

Telex: 5289 BROKER MB MUSCAT
P

Suhail & Saud Bahwan
P.0. Box 169
MUSCAT

Tel: 734 201-3

Telex: 5274 BAHWAN MB
E

Imtac LLC

P.0. Box 8676
MUTRAH

Tel: 601695

Telex: 5741 Tawoos On
ACM

‘PAKISTAN

Mushko & Company Ltd.
House No. 16, Street No. 16
Sector F-6/3

ISLAMABAD

Tel: 824545

Telex: 54001 MUSKI PK
Cable: FEMUS Islamabad
AEP

Mushko & Company Ltd.
QOosman Chambers

Abdullsh Haroon Road
KARACHI 0302

Tel: 524131, 524132

Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEP

PANAMA
Electranico Balboa, S.A.
Calle Samuel Lewis, Ed. Alfa
Apartado 4929

PANAMA §
Tel: 642700
Telex: 3483 ELECTRON PG
ACMEMP

PERU

Cia Electro Medica S.A.

Los Flamencos 145, San Isidro
Casilla 1030

LIMA 7

Tel: 41-4325, 41-37015

Telex: Pub. Booth 25306 PEC. PISIDR
CMEMP

SAMS S.A.

Avenida Republica de Panama 3534 +
SAN ISIDRO, lima

Tel: 419926/417108

Telex: 20450 PE LIBERTAD

PHILIPPINES
The Online Advanced Systems
Corporation

2/F Flectra House
Esteban Street

Legaspi Village

Makati

Metro MANILA

Tel: 815-38-11 (up to 16/
Telex: 63274 Online PN
ACHCSEMP

PORTUGAL

Mundinter

Intercambio Mundial de Comercio
SARL

P.0. Box 2761

Av. Antonio Augusto de Aguiar 138
P-LISBON

Tel: (19) 63-21-31, 53-21-37
Telex: 16691 munter p

M

Soquimica

Av. da Liberdade, 220-2
1298 LISBON Codex
Tel: 56 21 81/2/3
Telex: 13316 SABASA
P

Telectra-Empresa Tecnica de
Equipmentos Electricos S.A.R.L.
Rua Rodrigo da Fonseca 103
P.0. Box 2531

P-LISBON /

Tel: (19) 68-60.72

Telex: 12598

CME

Rarcentro Ltda

R. Costa Cabral 575
4200 PORTO

Tel: 439174/495173
Telex: 26054
CHLS

QATAR
Computer Arabia

P.0. Box 2750
DOHA

Tel: 426555

Telex: 4606 CHPARB
P

Nasser Trading & Contracting
P.0. Box 1563

DOHA

Tel- 422170

Telex: 4439 NASSER DH

M

SAUDI ARABIA
Modern Electronic Establishment
Hewlett-Packard Division

P.0. Box 281

Thuobah

AL-KHOBAR

Tel: 8951760, 895-1764
Telex: 671 106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
CHCSEM

Modern Electronic Establishment
Hewlett-Packard Division

P.0. Box 1228

Redec Plaza, 6th Floor
JEDDAH

Tel: 644 9628

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH
ACHCS,CMEMP

Modern Electronic Establishment
Hewlett-Packard Division

P.0. Box 22015

RIYADH

Tel: 491-97 15, 491-63 87
Telex: 202049 MEERYD SJ
CHCSEM

Abdul Ghani El Ajou

P.0. Box 78

RIYADH

Tel: 40 41 717

Telex: 200 932 EL AJOU
F

SCOTLAND
See United Kingdom

SINGAPORE
Hewlett-Packard Singapore (Sales)
Pte. Ltd.

#08-00 Inchcape House

450-2 Alexandra Road

P.0. Box 58 Alexandra Rd. Post
Office

SINGAPORE, 9115

Tel: 4731788

Telex: HPSGSO RS 34209
Cable: HEWPACK, Singapore
ACHCSEMP

Dynamar International Ltd.
Unit 05-11 Block 6

Kolam Ayer Industrial Estate
SINGAPORE 7334

Tel: 7476188

Telex: RS 26283

[

SOUTH AFRICA
Hewlett-Packard So Africa (Pty.)
Ltd.

P.0. Box 120

Howard Place CAPE PROVINCE
7430

Pine Park Center, Forest Drive,
Pinelands .

CAPE PROVINCE 7405
Tel: 53-7954

Telex: 57-20006
ACHCMEMP

Hewlett-Packard So Africa (Pty.)
Ltd.

P.0. Box 37099
QOverport Drive 92
DURBAN 4067
Tel: 28-4178
Telex: 6-22954
CH,CM

Hewlett-Packard So Africa (Pty.)
Ltd.

6 Linton Arcade

511 Cape Road

Linton Grange

PORT ELIZABETH 6001
Eal: 041-301201

Hewlett-Packard So Africa (Pty.)
Ltd.

Fountain Center -
Kalkden Str.
Monument Park

Ext 2
PRETORIA 0105
Tel: 45-5723
Telex: 32163

HE

+

Hewlett-Packard So Africa (Pty.)
Ltd.

Private Bag Wendywood
SANDTON 2144

Tel: 802-5111, 8025125
Telex: 4-20877

Cable: HEWPACK Johannesburg
ACHCM,CSEMP

SPAIN

Hewlett-Packard Espanola S.A.
Calle Entenza, 321
E-BARCELONA 29

Tel: 322.24.51, 321.73.54
Telex: 52603 hpbee
ACHCSEMP

Hewlett-Packard Espanola S.A.
Calle San Vicente S/No
Edificio Albia Il - 7B
E-BILBAO 1

Tel: 423.83.06

ACHEM

Hewlett-Packard Espanola S.A.
Crta. de la Coruna, Km. 16, 400
Las Rozas

E-MADRID

Tel: (1) 637.00.11

Telex: 23515 HPE

CH.CSM

Hewlett-Packard Espanola S.A.
Avda. $. Francisco Javier, Sino
Planta 10. Edificio Sevilla 2,
E-SEVILLA 5

Tel: 66.44.54

Telex: 72933

ACSMP

Hewlett-Packard Espanola S.A.
Clisabel La Catolica, 8
£-46004 VALENCIA

Tel: 0034/6/351 59 44
CH,P

SWEDEN

Hewlett-Packard Sverige AB

Ostra Tullgatan 3

$-21128 MALMO

Tel: (040) 70270

Telex: (854) 17886 (via Spanga office)

Hewlett-Packard Sverige AB

Vastra Vintergatan 9

§:70344 OREBRO

Tel: (19) 10-48-80

Telex: (854) 17886 (via Spanga office)
CH

Hewlett-Packard Sverige AB
Skalholtsgatan 9, Kista

Box 19

$:16393 SPANGA

Tel: (08) 750-2000

Telex: (854) 17886
Telefax: (08) 7527781
ACHCM,CSEMP

Hewlett-Packard Sverige AB
Frotallsgatan 30

§-42132 VASTRA FROLUNDA
(near Gothenburg)

Tel: (31) 49 09 50

Telex: (854) 17886 (via Spanga office)
ACHCM,CSEMP




SWEDEN (Cont’d)

Hewlett-Packard Sverige AB

Frotallisgatan 30

§-42132 VASTRA-FROLUNDA

Tel: (031) 49-09-50

Telex: (854) 17886 (via Spanga office)
LCSPE

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Clarastrasse 12

CH-4057 BASEL

Iel: (61) 33-59-20

Hewlett-Packard (Suisse) SA
7, rue du Bois-du-Lan

Case Postale 365

CH-1217 MEYRIN 2

Tel: (0041) 22-83-11-11
Telex: 23984 HPAG CH
CH.CM.CS

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 WIDEN

Tel: (0041) 57 31 21 11
Telex: 53933 hpag ch

Cable: HPAG CH
ACHCM,CSEMP

SYRIA

General Electronic Inc.

Nuri Basha Ahnaf Ebn Kays Street
P.0. Box 5781

DAMASCUS

Tel: 33:-24-67

Telex: 411 215

Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
P.0. Box 2308

Abu Rumnaneh
DAMASCUS

Tel: 33-45-92

AT;Iex: 411 304

TAIWAN

Hewlett-Packard Taiwan
Kaohsiung Office

11/F 456, Chung Hsiao 1st Road
KAOHSIUNG

Tel: (07) 2412318

CH,CS.E

Hewlett-Packard Taiwan

8th Floor Hewlett-Packard Building
337 Fu Hsing North Road
TAIPEI

Tel: (02) 712-0404

Telex: 24439 HEWPACK

Cable: HEWPACK Taipei
A,CH,CM,CSEMP

Ing Lih Trading Co.

Jrd Floor, 7 Jen-Ai Road, Sec. 2
TAIPEI 100

Tel: (02) 3948191

ﬁalz/e: INGLIH TAIPEI

THAILAND
Unimesa Co. Ltd.

30 Patpong Ave., Suriwong
BANGKOK 5

Tel: 2355727

Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACHCS,EM

TOGO

Societe Africaine De
Promotion

B.P. 12271

LOME

Tel: 21-62-66
;e/e:.' 5304

TRINIDAD & TOBAGO
Laribbean Telecoms Ltd.

Corner McAllister Street &

Eastern Main Road, Laventille

P.0. Box 732

PORT-OF-SPAIN

Tel: 624-4213

Telex: 22561 Cartel WG

Cable: CARTEL, PORT OF SPAIN
CMEMPA

Computer and Controls Ltd.

P.0. Box 51

66 Independence Square

PORT-OF-SPAIN

Tel: 623-4472

Telex: 3000 POSTLX WG, ACCT LOOGO
AGENCY 1264

TUNISIA

Tunisie Electronique
31 Avenue de la Liberte

Tel: 280-144
CHESEP

Corema
1 ter. Av. de Carthage
TUNIS

Tel: 253-621
Telex: 12319 CABAM TN
M

TURKEY

Med/lra Eldem Sokak No. 41/6
Venisehir

ANKARA

Tel: 319175

Telex: 42321 KTX TR

ﬁ';b/e: EMATRADE ANKARA

Kurt & Kurt A.S.
Mithatpasa Caddesi No. 75
Kat 4 Kizilay

ANKARA

Tel: 318875/6/7/8

Telex: 42490 MESR TR

A

Saniva Bilgisayar Sistemleri A.S.
Buyukdere Caddesi 103/6
Gayrettepe

ISTANBUL

Tel: 1673180

Telex: 26345 SANI TR

Teknim Company Ltd.
Iran Caddesi No. 7
Kavaklidere

ANKARA

Tel: 275600

Telex: 42155 TKNM TR

UNITED ARAB
EMIRATES

Emitac Ltd,

P.0. Box 1641
SHARJAH,

Tel: 591181

Telex: 68136 EMITAC EM
Cable: EMITAC SHARJAH
ECMPA

Emitac Ltd.
P.0. Box 2711
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Cable: EMITACH ABUDHABI

Emitac Ltd.
P.0. Box 8391
DUBAI,

Tel: 377591

Emitac Ltd.

P.0. Box 473

RAS AL KHAIMAH,
Tel: 28133, 21270

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard Ltd.
Trafalgar House

Navigation Road
ALTRINCHAM

Cheshire WA14 1NU

Tel: 061 928 6422

Telex: 668068
ACHCSEMP

Hewlett-Packard Ltd.
Miller House

The Ring, BRACKNELL
Berks RG12 1XN

Tel: (0344) 424898
Telex: 848733

M,

Hewlett-Packard Ltd.

Elstree House, Elstree Way
BOREHAMWOOD, Herts WD6 1SG
Tel: 01 207 5000

Telex: 8952716

ECH,CS

Hewlett-Packard Ltd.

Oakfield House, Oakfield Grove
Clifton BRISTOL, Avon BS8 2BN
Tel: 0272 736806

Telex: 444302

CH,CSE

Hewlett-Packard Ltd.
Bridewell House
Bridewell Place
LONDON EC4V 6BS
Tel: 01 583 6565
Telex: 298163
CH,CS,P

Hewlett-Packard Ltd.
Harman House

1 George Street

Uxbridge,

MIDDLESEX, UB8 1YH
Tel: 0895 72020

Telex: 893134/5
ECHCMM

Hewlett-Packard Ltd.

Pontefract Road
NORMANTON, West Yorkshire
WF6 1RN

Tel: 0924 895566

Telex: 557355

Hewlett-Packard Ltd.

The Quadrangle

106-118 Station Road
REDHILL, Surrey RH1 1PS
Tel: 0737 68655

Telex: 947234

CH,CS.E,

Hewlett-Packard Ltd.

Avon House

435 Stratford Road

Shirley, SOLIHULL, West Midlands
B30 4BL

Tel: 021 745 8800

Telex: 339105

CH,CS

Hewlett-Packard Ltd.
West End House

41 High Street, West End
SOUTHAMPTON
Hampshire S03 3DQ

Tel: (0703) 476767
Telex: 477138

Hewlett-Packard Ltd.

King Street Lane

Winnersh, WOKINGHAM
Berkshire RG11 5AR

Tel: 0734 784774

Telex: 847178

CH,CS.E,

Hewlett-Packard Ltd.,
Customer Support Centre
Eskdale Road,

Winnersh, WOKINGHAM
Berkshire, RG11502

Tel: (0734) 696622

Ielex: 848884

SCOTLAND
Hewlett-Packard Ltd.,
15 Carden Place,
ABERDEEN

AB1 1UR

Tel: 0224 638042

Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG

Tel: 031 331 1188

Telex: 72682/3
ACHCM,CSEMP

URUGUAY

Pablo Ferrando S.A.C. e I.
Avenida Italia 2877
Casilla de Correo 370
MONTEVIDEO

Tel: 80-2566

Telex: Public Booth 901
ACMEM

Olympia de Uruguay S.A.
Magquines de Oficina

Avda. del Libertador 1997
Casilla de Correos 6644
MONTEVIDEO

Tel: 91-1809, 98.-3807
Telex: 6342 OROU UY

P

VENEZUELA
Hewlett-Packard de Venezuela C.A.
3A Transversal Los Ruices Norte
Edificio Segre 2 & 3
CARACAS 1071

Tel: 239-4133

Telex: 251046 HEWPACK
ACHCSEMP

Hewlett-Packard de Venezuela, C.A.
Centro Ciudad Comercial Tamanaco
Nivel C-2 (Nueva Etapa)

Local 53H05

CHUAO, Caracas

;e[: 928291

Hewlett-Packard de Venezuela C.A.
Residencias Tia Betty Local 1
Avenida 3 y con Calle 75
MARACAIBO Estado Zulia
Apartado

Tel: (061) 75301 75805-75806-

80304
Telex: 62464 HPMAR
3

Hewlett-Packard de Venezuela C.A.
Urb. Lomas del Este

Torre Trebo!l — Piso

VALENCIA, Estado Carahubu
Apartado 3347

Tel: (041) 222992/223024

Albis Venezolana S.R.L.
Av. las Marias, Qta. Alix,
El Pedregal

Apartado 81025
CARACAS 10804
Tel: 747984, 742146

/71' elex: 24009 ALBIS Ve

Tecnologica Medica del Caribe,
CA.

Multicentro Empresarial del Este
Ave. Libertador

Edif. Libertador

Nucleo “C” — Oficina 51-52
CARACAS

AT;[‘ 339867/333760
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YUGOSLAVIA
Hermes

General Zdanova 4

Telex: YU-11000 BEOGRAD
ACHEP

Hermes

Titova 50

Telex: YU-31563 LJUBLJANA
CHCS,EMP

Elektrotehna

TITOVA 50

Telex: YU-61000 LJUBLJANA
oM

ZAMBIA

R.J. Tilbury (Zambia) Ltd.
P.0. Box 32792
LUSAKA

Tel: 215590

Telex: 40128

E

ZIMBABWE
Field Technical Sales
45 Kelvin Road, North
P.B. 3458
SALISBURY

Tel: 705 231

Telex: 4-122 RH

EP

REGIONAL HEADQUARTERS OFFICES :
If there is no sales office listed for your area, contact one of these headquarters offices.

AFRICA AND
MIDDLE EAST
Hewlett-Packard S.A.
Mediterranean and Middle East
Operations

Atrina Centre

32 Kifissias Ave.
Paradissos-Amarousion, ATHENS
Greece

Tel: 682 88 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

NORTH CENTRAL
AFRICA

Hewlett-Packard S.A.

7, Rue du Bois-du-Lan

CH-1217 MEYRIN 2, Switzerland
Tel: (022) 83 12 12

Telex: 27835 hpse

Cable: HEWPACKSA Geneve

ASIA

Hewlett-Packard Asia Ltd.

47F, China Resources Bldg.

26 Harbour Rd., HONG KONG
G.P.0. Box 863,

Tel: 5-8330833

Telex: 76793 HPA HX

Cable: HPASIALTD TD

EASTERN EUROPE
Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.0. Box 72

A-1222 VIENNA, Austria
Tel: (222) 2365110

Telex: 1 3 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard S.A.

Uilenstede 475

P.0. Box 999

NL-1180 AZ AMSTELVEEN
The Netherlands

Tel: 20 437771

SOUTH EAST EUROPE
World Trade Center

110 Avenue Louis Casal

1215 Cointrin, GENEVA
Switzerland

Tel: (022) 98 96 51

Telex: 27225 hpser

OTHER INTERNATIONAL

AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94304
Tel: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

ABOUT HEWLETT-PACKARD

David Packard and William Hewlett founded the company as a partnership in Palo Alto, Califor-
niain 1939. Worldwide sales in fiscal year 1984 totalled U.S. $6.04 billion. International sales
accounted for almost 43% of this figure.

PEOPLE

Worldwide employment is over 83,000 with 26,000 employees outside the United States.

PRODUCTS

The company designs, manufactures, and markets measurement and computation products and
systems used in business, industry, science, engineering, education, and medicine.

FACILITIES

Hewlett-Packard has manufacturing facilities the United States, Canada, Latin America, Europe,
and Asia. The company has established joint ventures in Japan, the People’s Republic of China,
Mexico, and South Korea. Hewlett-Packard has 330 sales and support activities in 76 coun-
tries. Intercontinental Operations headquarters and HP's corporate offices are located in Palo
Alto, California. European Operations are headquartered in Geneva, Switzerland.
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HP Components
Sales and Service

Alabama

P.O. Box 7700

420 Wynn Dr., N.W.
Huntsville 35805
Tel: (205) 830-2000

Arizona

8080 Pointe Parkway West
Phoenix 85044

Tel: (602) 273-8000

California

1421 So. Manhattan Ave.
Fullerton 92631

Tel: (714) 999-6700

9606 Aero Dr.

P.O. Box 23333
San Diego 92123
Tel: (714) 279-3200

3003 Scott Bivd.
Santa Clara 95050
Tel: (408) 988-7000

2150 West Hillcrest Dr.
Thousand Oaks 91320
Tel: (805) 373-7000

Colorado

24 Inverness Place East
Englewood 80110

Tel: (303) 649-5000

Connecticut

27 Barnes Industrial Rd. So.

P.O. Box 5007
Wallingford 06492
Tel: (203) 265-7801

Florida

P.O. Box 13910

6177 Lake Ellenor Dr.
Orlando 32809

Tel: (305) 859-2900

Georgia

P.O. Box 105005

2000 South Park Place
Atlanta 30348

Tel: (404) 955-1500

lllinois

5201 Tollview Dr.
Rolling Meadows 60008
Tel: (312) 255-9800

Indiana

11911 No. Meridian Street
Carmel 46032

Tel: (317) 844-4100

Maryland

3701 Koppers St.
Baltimore 21227
Tel: (301) 644-5800

P.O. Box 1648

4 Choke Cherry Rd.
Rockville 20850
Tel: (301) 948-6370

Massachusetts

1775 Minuteman Rd.
Andover 01810

Tel: (617) 682-1500

Michigan

39550 Orchard Hill Place Dr.
Novi 48050

Tel: (313) 349-9200

Minnesota

2025 W. Larpenteur Ave.
St. Paul 55113

Tel: (612) 644-1100
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Missouri

1001 East 101 Terr.
Suite 120

P.O. Box 24796
Kansas City 64131
Tel: (816) 941-0411

New Jersey

60 New England Ave. West
Piscataway 08854

Tel: (201) 981-1199

W. 120 Century Rd.
Paramus 07652
Tel: (201) 265-5000

New Mexico

7801 Jefferson St., NE
Albuquerque 87109
Tel: (505) 823-6100

New York

7641 Henry Clay Blvd.
Liverpool 13088

Tel: (315) 451-1820

200 Cross Keys Office
Fairport 14450
Tel: (716) 223-9950

250 Westchester Ave.
White Plains 10604
Tel: (914) 684-6100

3 Crossways Park West
Woodbury 11797
Tel: (516) 921-0300

North Carolina
305 Gregson Dr.
Cary 27511

Tel: (919) 467-6600

Ohio

16500 Sprague Rd.
Cleveland 44130
Tel: (216) 243-7300

675 Brooksedge Blvd.
Westerville 43081
Tel: (614) 891-3344

Oregon

P.O. Box 328
Wilsonville 97070
Tel: (503) 682-8000

Pennsylvania
2750 Monroe Blvd.
P.O. Box 713
Valley Forge 19482
Tel: (215) 666-9000

Texas

11002-B Metric Bivd.
Austin 78758

Tel: (512) 835-6771

10535 Harwin
Houston 77036
Tel: (713) 776-6400

930 E. Campbell Rd.
P.O. Box 831270
Richardson 75083-1270
Tel: (214) 231-6101

Washington
Bellefield Office Pk.
15815 S.E. 37th St.
Bellevue 98006

Tel: (206) 643-4000
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